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Preface 



In the original proposal one sample exiJeriment was described which investigated 
each of five specific problems. Qhese five major experiments were conducted to bear 
not cmly on the specific problem \mder whlcJa they are classified^ but Etlso on some of 
the other major problems. Thus, more information is available concerning each problem 
€irea than could ever be obtained from one isolated experiment or a series of experi- 
ments using only sample of Ss or one task or set of procedures . Consequently, it will 
be fruitful to present the experiments or Integrated experimental series separately, as 
entitles which deserve consideration in their own rl^t and subsequently, to discuss 
the relevant problem axeas and research objectives, crosscutting specific experiments 
and integrating the findings in the hope of Illuminating our knowledge of children's 
concept learning. 

The Introductory chapter contains some discussion of the variables with which 
individual experiments dead and cogent ways in which they Interlock and Interrelate. 

The seven succeeding chapters each contedn detailed descriptions of specific experiments 
or groups of related experiments, together with the discussion of hypotheses emd research 
related speclflcadly to them. 

Certain chapters of this report refer specifically to the five major problem areas 
which were presented in the original contract, but the order in ^ich they are presented 
herein hats been altered. Chapter 2 deads with The Effect of Set on Concept Formation: 
Nonverbad Concept; Chapter 3 deads \riLHi The Relation Between Intellectuad Level and 
Stlnmlus lietctors; Chapters 4 and 5 d/ead with The Effect of Variety ais a Function of Task 
Difficulty; Chapters 6, 7 ahd 8 deaJ. with The Learning Ability of Children as a Function 
of Type of Msdiatlng Relationship, I emd II. 
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Chapter 1 

Summation and Interference in Concept Attainment: The Theoretical Problem 

and the Experimental Objectives 

The general problem under investigation in the present series of studies concerns 
the processes of concept formation employed by children of elementary school age. The 
two types of processes \diich are postulated are a deductive reasoning process which 
involves systematic trusting of hypotheses and an associative process by which concepts 
are arrived at on the basis of associations to the presented exemplars of a concept. 

It is believed that both of these processes are found in varying degrees among children 
of different ages and mental abilities, depending upon the characteristics of the particu 
lar task. She first two experiments concern the interaction of both of these processes 
in a concept formation task and the subsequent experiments represent an attempt to focus 
upon the associative process by studying its operation in a variety of situations ranging 
from a miniature concept formation task (convergent association) to paired-associate 
learning. 

Developmental Differences 



Developmental differences could occur in two w^'.ys. First, with respect to the 
proficiency in the use of and the tendency to employ deductive reasoning; second, with 
respect to the manner of operation of associative processes. With regard to the former, 

DP ,h evidence is being amassed in support of this hypothesis. Inhelder and Piaget (1958) 
have described the achievements of children in the logical solution of problems. Directly 
relevant to the present investigation was Piaget's description of intuitive thought in 
childi'en aged four to seven as contrasted with the operational thinking of young adolescents. 
Esurlier, Vinacke (l950) proposed similar contrasting processes of concept formation in 
children of increasing age and his notions, together with Piaget's formulations, provided 
the basis for our hypothesis that deductive reasoning would appear mainly in older chil- 
dren, ighile a basic associative process would occur in children of all ages. Osier and 
Trautman ( 1961 ) have found supporting evidence for this hypothesis. It was hoped that the 
concept formation studies described in chapters 2 and 3 would shed more light on this 
question. 

The second possibility that the basic associative process differs in children 
of different ages is strongly suggested by the work of the Kendlers and their associates 
(1962). They have concluded in their earlier studies that the hi^er mental processes 
of nitrsery school children are non-medlational while the tendency to mediate increases 
with age. The technique iijhich they have used throtigbout a large group of studies concerns 
children's propensity for and ability to carry out a reversal shift. This method entailed 
indirect measurement of the tendency to group stimuli on a conceptual basis during learn- 
ing and then to transfer the mediational response in a new situation. We have attempted 
to devise a situation which would permit more direct measurement of the tendency to group 
stimuli during learning, and a variation in transfer tests \diich would reflect the tendency 
to transfer conceptual groups as a function of the conditions which obtain during transfer. 
These experlnents which are described in chapters 6, J, and 8 involve the learning of 
paired-associate doublets. These are paired-associates, S-R pairs, for \diich there are 
two stimuli for each response, e.g., fl.igers - hand and foot - hand. What is studied is 
the tendency to learn the two pairs within a doublet together rather than as isolated 
units, and also, inferred, is the tendency to link the two stimuli conceptually. In the 
Kendler's hypothesis is correct, the tendency to form conceptual groups during learning 
should increase as a function of ments^. ability but not necessarily as Fr. function of years 
of exposure to language and conceptual groupings. Therefore, both normal and retardates 
have been studied in this connection. 

The experiments in the present report deal not only with the spontaneous tendency 
for Ss varying in mental ability to form conceptual groups during learning, but also 
with**their ability and propensity to employ such groups when groining *during*learning is 
forced upon them by an experimental mEualpulation. One possible interpretation of the 
Kendlers' resiilts was that the reversal shift task required the verbalization of an antoiym 
and there is strong evidence that the frequency of antonymic associations is lower for 
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young children than for older ones (Ervin, 1961). This suggests that tasks involving 
other sorts of verbal mediation could he carried out by children who have acquired 

proficiency in the prerequisite type of association, and the tasks we have used in 

chapters 6, 7, and 8, meet this requirement. But this interpretation of the Kendlers' 

work may be viewed as part of a more Inclusive associative interpretation of concept 

formation. OMs interpretation entails the notion that concept formation occurs by the 
elicitation of associates to successive instances with summation or emergence of the 
associations common to the instances of the set# (Amster, I965). 



Other developmental hypotheses relevant to the associative process concern the 
number, availability, and strength of the associations characteristic of children of 
different ages. Moreover, differences with respect to the strength of the summative 
tendency or the susceptibility to Interference mi^t be postulated. On the basis of 
previous work, it is reasonable to infer that the n\imber of different associations 
decreases with age(Balermo, 1963# Amster and Keppel, I966), and the strength of the 
primary and other very cooimon responses Increases in strength (Eadermo, I963; Amster 
and Keppel, I966). On the other hand, there is some evidence suggesting that yo\ing 
children are less susceptible to interfereoce from extraexperimenteil associations than 
older children (Amster and Keppel, 1965). These characteristics may be evident in 
children's concept learning to the extent that this type of behavior depends on the 
associations available and the manner in idiich they interact. Moreover, the fact that 
the number of different associations decreases with age does not mean that the niimber 
of associations 'tdilch can be produced by a given S also decreases with age. In fact, 
the converse seems to be true. Undoubtedly, bri^t children and older ones can elicit 
more responses than younger ones ^en this is appropriate to the task (Osier and IVautman, 

1961). 



Variety and How it Affects Concept Attainment Under the Two Processes 

The major experimental variable ^Ich was studied throughout the project was the 
effect of the variety of different Instances employed for concept attainment. The 
variable was operationally defined as the niamber of different instances employed, and 
was selected because of its relevance to the modes of operation of the deductive and 
associative processes. Kie other variables of Difficulty and Mental Ability were studied 
in relation to it, and Variance was investigated as a way of studying variety. 

To the extent that concept attainment is a deductive reasoning process, a large 
variety should facilitate attainment more than a small variety since there is a priori 
knowledge that it permits rejecting any false hypotheses in fewer trials than doeFa 
small variety (Podell, 1958). Etoplrical evidence for this hypothesis also exists (Podell, 
1958). The basis for this hypothesis hinges upon the fact that if an instance is re- 
peated, any false hypothesis \dilch happened to be time for that Instance would be con- 
firmed on both occasions and could not be rejected, but occurrence of a different instance 
allows a false hypothesis of this type to be rejected. However, there is also reason to 
believe that a large variety might be more difficult than a small variety because more 
different false hypotheses could arise on the beisis of a large variety of Instances th q n 
on the basis of a small variety. A similar hypothesis has been raised by Osier and 
Trautman (1961). Thus, particular hypotheses mig^it be more easily rejected, but there 
would be more hypotheses which required rejection if the deductive process were being 
employed. Also, it should be mentioned that the. hypotheses are believed to arise as 
assoclatlohs to Instances and are thus strictly speaking, not a function of the operation 
of deductive reasoning, per se . Consequently, Insofar as concept attainment is dependent 
both on deduction and on the associative elicitation of hypotheses on the basis of in- 
stances, variety is a two edged sword. On the one hand, a lai'ge variety should suggest 
more different associations (hypotheses) which would Increase the pool of available aisso- 
clations idiich might make the correct association more likely by some ways of estimating 
a chance basis for elicitation of a correct (particular) association. But on the other 
hand, there would be a greater number of hypotheses to be tested in a large variety. The 
superiority of the large variety over the small variety with respect to efficiency of 
rejection seems uncontrovertible. Consequently, the most controversial questions concern 
the operation of associative rather than deductive processes per se. 
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Another source of differential effectiveness of a large and snail variety when 
deductive behavior is elicited, concerns the possible differential effectiveness of or 
variance among the instances within the two types of sets. Assuming that each instance 
is eq.ually effective in its individual probability of eliciting correct responses, there 
would be no reason to consider this factor. This assumption may be for the task 
employed in experiments reported in cliapters 1 and 2, but for later studies, this assump- 
tion is clearly false and was in fact, the object of study. In these cases in ^dilch the 
instances are known to be uneqitt^l in their tendency to elicit the correct solution, the 
large variety would, on the average, include more "good” instances i.e., those vdiich have 
a high probability of eliciting the correct concept. This would thereby raise the prob- 
ability that the correct response will occur to the set as a \diole. But it also raises 
the probability that a "poor” Instance would be Included which would have a very low 
probability of eliciting the coriect hypothesis and might have only remote relevance to 
it. Qhese Instances could lead to false rejection of correct hypotheses, thus counter- 
acting the facultative effect of the "good” example. Needless to say, the exact out- 
comes, should depend on the particular strengths of the tendencies for the good and 
poor Instances to elicit the^ correct response. If the poor Instances are not ve remote, 
they would not tend to lead to rejection, and if the good Instances are not veiy strong 
in their tendency to elicit the correct response, they might not have a strongly faculta- 
tive effect. Consequently, parametric studies of this problem are caUed for, and 
attempted in the studies reported in chapters 4, 5, and 6. 

Many factors must be considered in evaluating the hypothc i^sr?*’ relative effective- 
ness of a large or small variety from an associative point of view. On the basis of a 
simple scanning model which was implied in the discussion above which concerned the 
interaction of deductive and associative processes, it might be said rather that a smeill 
variety should be more beneficial, because fewer associations would have to be considered 
before the correct one occurred. This conclusion is based on the assumption that an 
individual would check each associate which occurred and could teU >diether an association 
was common (tether it had occurred before). It is also assimied that he is searching for 
one that he recognizes . Considering an associative interaction model, by which only a 
limited number of associates arise and the strongest are produced overtly, the same con- 
clusions wo\ILd be drawn on the basis that interference from cranpeting associations woiild 
be stronger in the case of the large variety in which more different ccxnpeting associations 
would exist. But the situation la complex. 

It is of some Interest tnat the relative merits of a large anfl smaU variety 
been discussed in terms of the number of different associates elicited and based on this, 
the probability of occurrence of the correct response and the possibility of interference 
from the incorrect responses. But no mention has been made of the possibility of summa- 
tion or enhancement of certain specific weak tendencies to respond by virtue of repeated 
^ presentation of the same stimuli having weak tendencies as compared with presentation of 
different stimuli having weak tendencies. Theoretically, the summation could occur 
equally in both cases, but would be differentially revealed as a function of the inter- 
ference in the two casesj the question is, would more interference derive from many dif- 
ferent weak tendencies (large variety), or from relatively few rather strong competing 
responses (small variety). Considering the complexity of the relationship between deduc- 
tive and associative behavior, it Is not surprising to discover that the effect of the 

of instances has been found to differ in seemingly inconsistent ways when the work 
of various experimenters is compared Qdams, 1954; Callentine and Warren, 1955; Fields, 
1^2; Har^, 1951; Hov^nd and Morrisett, 1959; Osier and Trautman, I96I; Podell, 1958; 
Fodell, 1963 (a) and (b) I . There is reason to attribute the differences amo i ng investigators 
in the results obtained uo enormous differences in the tasks which were employed in 

the subject population which was studied. Many of these ej^riments have been discussed 
elsewhere, (Amster, 1965), 

Innovations in Method 



Jfany variables should be controlled in the study of the number of different instances 
presented during concept attainment and many of these may not have been controlled in 
previous studies or were not relevant. However, a number of novel controls were Introduced 
in order to make more precise measurements of the effects of this variable than were possi- 
ble on the basis of previous experimentation. For example, in the studies reported in 
chapters 1, 2, and 4, the relative frequency of peurticular Instances was equal for the 
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large aaaa eaall variety cpniitioiw* SBius, ia a lij^ variety set of instances^ each S 
received all the laatanoes* Ih. a eeiAll variety each S received only aorae of the ~ 
pOBilhle Inataacea (tlwu^ these irould he repeated l»"order that he had the same monher 
of trials of* exposure as ge recoivlhg a large variety). 3^ the latter case, every 
totaiooe aould occur au e^ual auafljer of tliaes over all the |a within the sjaall variety. 

^ the^We of studies In idilch the Instances could not he considered ooLual in difficulty, 
the actual difficulty was scaled before the study of the coeiblned Instances was carried 
out, ^-thls w underfeatoen for the experiments reported In <dia 3 pter 4 , 5, and 6, Further, 
the effect of the aaofi»t of pr^ on particular instances \m carefulOy controlled In 
all cases, and studied In the case of the last experiment reported in chapter 4. 
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Chapter 2 



She Effect of Inotmctlonal Set and Variety of Instances 
on Concept Eoi?mation: Eon Verbal Concept 



She experiiaent iwhich follow^ concerns the effect of a particnlair type of imlntentlonal 
set, an aesthetic set, on level of learning during 3?re training and on subsequent concept 
foriaatlon eeploisrlng the f oraw ff or ehlch the pretraining had occurred. It also deals with 
the relative efficiency of a large and siaad^ variety of Instances during the concept learn- 
ing phase of the experlaent* It was expected that developmental trends among young children 
would he evidenced in line with hypotheses discussed in the following report. The study 
was conducted with first graders in aMltlm to the fourth graders whose results are reported. 
In an effort to observe such developmental changes in the effect of the major variables. Un- 
fortunately, we did not succeed in chtainlng reliable data with six-year-olds nor even in com- 
municating the instructions to the groups of Children, indicating to us that individual admin- 
istration was necessary for obtaining Information with this type of task and for children of 
this age level. 



^ Reprinted from jowtial of Eo, 2, June 1965 
C<?pyid^, 196^ by Academic tress 
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JOUUNAL or KXPCBIMENTAI. OHILO PSYCHCLOGyS, (1006) 



Effect of Type of Pretraming and Variety of Instances 
on Children's Concept Learning 

Harriett Amster and Leonard Marascuilo^ 

Vnivirnty of CaU/ornia, Berkeley 



The effect of instructional set on pretmining performance and subsequent 
learning of the mathematical concepts of set-union and set-intersection was 
studied in children approximately ten-years-old. Verbal pretraining was found 
to facilitate learning during pretraining, compared with aesthetic pretraining. 
However, in the subsequent concept learning task, for which the same ma- 
terials were employed, the 8a who had aesthetic pretraining acquired the 
concepts more readily than those who had rote-learning instructions during 
pretraining. This difference due to pretraining was only statistically reliable 
among relatively low socio-economic status (SES) Sa in the condition that 
received a small variety of instances of the concept. The variety of instances 
presented during the concept learning task did not significantly affect concept 
acquisition ae, but generalisation to new instances was significantly 
greater when the concept had been learned originally from a small rather 
than a large variety of instances. 



The hypothesis of Whorf (1956) provided the basis for a study by 
Rasmussen and Archer (1961). According to this hypothesis, language 
determines the categories into which we place objects and provides the 
labels by which discrimination among them occurs. Rasmussen and Archer 
(1961) compared the effects of two types of familiarization with randomly 
generated forms, language pretraining, which entailed learning a verbal 
label, and aesthetic pretraining, which entailed making aesthetic judg- 
ments. Surprisingly, the aesthetic pretraining facilitated performance in a 
subsequent concept identification task. The same forms were employed in 
both tasks, and the facilitation under aesthetic pretraining occurred when 
the shape of the form was the relevant dimension. To explain these results, 
Rasmussen and Archer (1961) inferred that Ss making aesthetic judg- 
ments must attend to various dimensions of the stimulus forms in contrast 
to the others who probably responded to more limited aspects of the shape. 
In other words, those who learned the verbal label may have merely 
learned the minimum basis for discriminating between the shapes, while 

‘ This reiearch was supported by UJB.O JS. Project No. 3348 »!id was conducted at 
the Institute of Human Learning which is supported by a grant from the National 
Science Foundation. 
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those who made aesthetic judgments may have noticed a multiplicity of 
aspects. 

The first problem of the present study deals with the possibility that 
differences between the types of pretraining depend on the pre-expcri~ 
mental linguistic habits of the *Ss. Accordingly, it seemed reasonable to 
suppose that the relative advantage of the aesthetic pretraining iniglit be 
restricted to adult <Ss, as used by Rasmussen and Archer (1961), who 
probably verbalised the various dimensions of each form. It might, 
however, be expected that children would be less likely to verbalise or 
oven notice such details. Rather, it would seem that an aesthetic set would, 
for children, involve a relatively global response to fomiH. Furthermopo, 
the effect of verbal labeling might l>e more facilitativc for chil Iren than 
for adults because adults would have a stronger tendency to label objects 
spontaneously, and therefore, not liencfit from tha specific instruction to 
verbalise to the extent that children would. 

Because of the contrasting nature of the two types of pretraining, the 
study of Rasmussen and Archer (1961) did not include a measure of 
degree of learning achieved during pretraining. In view of the hypothe- 
sised differences betweeri the instructional sets it would be of interest to 
know the relative levels of familiarisation with the spatial forms that were 
achieved under the two conditions. A modification of the original experi- 
mental design was devised in order to permit independent assessment of 
level of learning during pretraining and subsequent level of concept 
learning. 

On the basis of the result by Rasmussen and Archer (1958), stimuli 
that are familiarised under aesthetic instructions would be expected to be 
more discriminable than those familiarised by verbal labeling. Accord- 
ingly, any differences l>etweeR instructional sets should l)e greater for 
unfamiliar forms than for familiar ones, which are presumed to be dif- 
ferentiated already. Furthermore, learning a nonsense-name might have 
little effect on the ability to identify the familiar forms because names 
an* assumed to lie available. It should, however, have a facilitative effect 
upon learning based on unfamiliar forms. 

A second problem concerns the number of different instances ( variety i 
that is presented to the »S as the stimuli from which a concept is formed. 
Typically, large. and small variety conditions consist of equal numbers 
of problems on the basis of concepts to be formed ; but in a small variety 
certain instances are ivpeatwl iiioi’e often than in a large variety. There 
are more different problems or instances in a large variety condition than 
in a small variety. Although acquisition of concepts under intentional set 
and generalisation of concepts to new instances have been found to be 
facilitated by a large variety (Harlow. 1951; Podell, 1958), thwe is also 
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(tome relevant contradictory evidence on thie |M>int (Podell, 1963a, b). 
The advantage of a large variety of inetancea would seem to derive from 
the fact that it makor {XMcible greater efficiency in the ability to reject a 
given falae hypotheaia than a small variety. An advantage of the siiiall 
variety should occur in cases where enhanced memory for particular 
instances would be braeficial, since it is believed that recall of fiarticular 
instances would be improved under this condition. It may also be of 
bene6t where largo numbers of false hypotheses would compete with 
aseociatively remote correct hypotheses, making their elicitation less 
likely than under a small variety where fewer false hypotheses would be 
generated. It is equally important that the small variety would ordinarily 
entail elicitation of fewer false hypotheses, which might in toto Imj mon* 
readily rejected tlian the lai^r set of false hypotheses generated under a 
large variety. The pretraining variable was also hypothesised to affect 
the Volume of associations which would occur in response to the forint 
and, tlierefore, might interact with the variety variable. 

METHOD 

SubjecU 

An equal number of *Ss were selected from each of two 4th-grade classi‘s 
in two scho&ls of the Berkeley Unified School District, Bericeley, Cali- 
fornia; and they were assigned pre-experimen tally to the treatment groups 
by randomised blocks on the basis of MA. Only 47 out of the 48 »Ss were 
actually present for the experiment. Lorge-Thomdike IQs were available 
for 41 of the & and MAs of the others were estimated oii the basis of 
performance oh achievement tests. The ]^IAs ranged from 8.8 to 12.3 
years with a mean of 11.0 years and a standard deviation of 1.1 years; the 
CAs ranged from 8.5 to 12.1 years with a mean of 9.9 years and a standard 
deviation of 0.4 years. Children having difficulty with English were 
excluded. Procedures were administered in entire classc^s. One of th<* 
classes was high in socio-economic status fSES), and the other was about 
average. 

Experimental Dengn 

The experiment consisted of two main parts, pretraining and concept 
leariiing. The same Ss participated in lioth }iarts; and otherv ise all treat- 
ments were administered to independent groups. A two-by-two orthogonal 
design was employed in which the grou|)s iveeived ramtoin or geonietrir 
forms and verbal or aeitketic instructions. For the learning task the 8s 
received one of two types of variety of different instances of the concepts 
to-be-leamed. malt variety or large For both pretraining and 
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learning there was an additional two-level variable that reflects not only 
the two classes but also two different page-sequences in which the book- 
lets for pretraining and concept learning were arranged. In addition, 
different experimenters were used in each class. These variables are 
confounded with classes. 



MATERIAIJS 

There were six forms of each type, random, and geometric. The ran- 
domly-generated forms were constructed according to Method I of Att- 
neave and Arnoult (1956). For the angular flgures, straight lines were 
used to connect the sets of 6, 7, and 9 points^ for the curved figures, curved 
lines were us^ to connect the set of 3, 4, and 6 points. Examples of the 
concept-learning problems that employ the forms appear in Fig. 1. 
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Geometric Forms 
in on Intersection Problem 


Nonsense Forms 
in 0 Union Problem 



Fio. 1. Sample problems. 



Pretraimng. The pretraining materials for each S consisted of a 90-page 
bwklet and a separate sheet containing a key. Half of the booklets con- 
tained random forms and the other half contained geometric forms. The 
same forms were employed as appear in Fig. 1. However, only one form 
ap^ared on each page of the booklet and beneath the form was a box in 
which ^ were to write their response. The booklets were arranged in such 
a way that each form appeared once in each block of six pages. There 
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were* 15 blocks of six pages, and the forms were arranged in a fiiflferent 
random sequence in each block. There were two different seeiuenee assign- 
ments, A and B; however, one assignment was used for each ty[u* of form 
in each class. Thus, there were actually four different types of pretraining 
booklets. One class received Iwoklets containing both types of forms in the 
same page-sequence, and the other class received two types of Imoklets in 
the other sequence. This assignment of booklets enabled the saine response 
to be correct on every page of every booklet within each class. 

There were two keys, one for each set. For the aesthetic condition, the 
key consisted of a list, arranged in order of magnitude, of the six cate- 
gories ranging from “very ugly” to “very pretty” and their corresponding 
numbers from one to six, respectively. For the verbal condition, it con- 
sisted of six trigrams; pa/, fub, nax, zut, hep, tev, and their corresponding 
numbers arranged in order from one to six. 

Concept learning. Each S received a booklet of 40 problems, one on 
each page. Of these, 36 were concept-learning problems; and the last 4 
were generalization problems. Half were problems of set-union and half 
of set-intersection. Figure 1 consists of two sample pages, one a set-union 
example and one a set-intersection example. The problem was arranged 
the same way on each 3X4 inch page. Two to five forms were reproduced 
in a box on the top row; a large U or fl appeared in the middle of the 
second row; two to five forms were reproduced in a Imx on the third row; 
and the fourth row was an empty box in which the .Ss were to write the 
numbers corresponding to the answer. Although eveiy S did not have the 
same problem on a given page, the correct response to each page was the 
.same for all booklets within each class. The same tjrpe of problem, i.e., 
union or intersection, appeared on a given page of all booklets within a 
class. The only exception was that each booklet contained nine blank 
pages in addition to the 40 pages on which there were problems. These 
blank pages were inserted to give the breaks during learning. 

Half of the booklets were large variety booklets, and half were small 
variety booklets. In tlie large variety booklets there were eighteen differ- 
ent intersection problems and eightwm different union problems. Even 
though the problems were all different, there were only six possible an- 
swers. Each answer was the correct answer for six of the thirty-six differ- 
ent problems. Thus, there were three groups of six intersection problems 
and three groups of six union problems, with the problems in any one 
group having the same answer. The small variety booklets were con- 
structed by randomly selecting two problems from each of the six dif- 
ferent groups. These two problems were each repeated three times in a 
given booklet. The problems for the small variety booklets were selected 
so that each of the thirty-six different problems appeared equally often 
in the total set of booklets. Consequently, the particular problems in any 
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two sin&ll variety booklets would tend to differ. The seQuence of problems 
within each booklet was randomised with the restriction that the sam(? 
answer was correct on a given page for all booklets within a class. 

There were six blocks of six different correct answers that occurred in a 
different random sequence on each refictition. Two different seijuences of 
correct answers were employed for the two classes. 

Cretieralization. The last four pages of each Imoklet contained the same 
intersection and union problems, two of each. Instead of being imple- 
mented by forms, one problem of each type employed the words cow, fox, 
(log, cat, rat, and pig, and the other employed the letters, A', W, E, J, F, 
K, B, and H . The order of the four pages was randomized in each booklet 
so that the same answer was not correct on a given page. 

PROCKDURK 

Pretraining. Half of the Bs from each class were assigned to the aes- 
thetic set condition and half were assigned to the verbal condition. For 
the aesthetic instructions, »Ss were asked to learn how much other children 
liked each shape. Ss were encouraged to guess at first and tohl that they 
^^ould start to learn w'hat other children thought of the forms. They wen* 
to record their guess by writing a number from one to six in resfionse to 
each fonn. For the verbal instructions, .Ss were asked to learn the name 
of each shape and to record the number from one to six corresponding to 
each name. Ss were to guess at first and told that they would start to 
learn the names of the forms th^ would see. For both sets, the instruc- 
tions were parajihrased in various ways; and the children were (luestioned 
about them to insure that the task was clear. For one of the classes the 
aesthetic treatment was administered in the classroom while the verbal 
treatment was administered in another room, and for the other class the 
assignment of treatment to room was reversed. 

Among the Ss receiving each instnKjtional set, half of the *Ss fsix) wen- 
given the nonsense figures and the other half were given the geometric 
forms. Each S was given a key appropriate to his set condition and a 
pretraining booklet. 

The Ss were given 15 seconds to respond to each page for the first 12 
pages and thencefortli, 10 seconds per page. E said, “pencils down,” and 
gave the feedback which included the nonsense name or aesthetic judg- 
ment in addition to the correct number. After a five second intertrial 
intcr\ al, Ss were told to “turn the page” and the procedure was repeated. 
The same number was correct in u givcm tivutment condition despite the 
fact that some booklets contained geometric forms and others contained 
random forms. At the end of 30 and 60 pages, Ss were given three-minute 
rests during which they were allowed to stretch, move around the room, 
sharpen pencils but not communicate with one another. 
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Learning. Following the pretraining task, Ss went outside for a 10 
minute recess. The learning task was then administered in intact classes. 
Each S was given the pre-assigned problem booklet and if misplaced, 
another key. He was instructed as follows: 

Please do not turn the pages of your booklel until you aw told to. Do not talk 
about the problem or what you think the niiswer is. Write the answer in your booklet. 
On each page you will see three boxes and a sign. The sign can be lik«* this U or like 
that fl; and the last box is empty. (E wrote U and fl on the blackboard.) You are 
to fill the last box with numbers from your k«\v. At first you will hav«* to guess which 
numbers to put in, but after a while you may figure out how to «lo it. Let’s all <lo the 
first page together. Look at the first page. Decide which shapes really go into the 
empty box. Sometimes it will be more than one, sometimes just one. Look at the key 
and see what the numbers are. Write the numbers in your box. (Pause) Stop. I will 
put the answer on the board. If you wrote the answer this way, 125. it is c orrect : 
512 or 215 would also be right. 

Some of the pages in your booklet will be blank. If your page is blank, just leave 
your booklet open to that page and rest. The blank page means lest for this problem. 
After this, do your own work and do not write on the key. Turn the page only when 
told to. The pages will be timed. After you hear the answer try to figure out why that 
answer was corrrc’t. Ready, turn to page 2. Pencils down. The answer is . 

For the first 12 problems, Ss were jtennitted 17 seconds to record their 
response and the intertrial interval was 16 seconds. For the remaining 
problems they were permitted 15 seconds with a 10-sccond intertrial 
interval. The feed-back was given at the beginning of the intertrial inter- 
val. Ss were told to spend the intertrial interval in trying to see why the 
answer placed on the board was correct. 

Generalization. For the generalization problems, .Ss were instructed to 
try to solve the problem and as soon as they finished a problem to turn 
the page themselves. The time allowed for the four problems was 35 
seconds. 



RESULTS 
Pretraining Task 

Since the correlation between mental age and total score was quite 
small (r = 0.18, p > 0.05), mental age was not used as a covariate as 
originally planned. This small correlation reflected tlic minimal range in 
intelligence previously mentioned. Since the two classes came from dif- 
ferent socio-economic strata, an analysis of variance involving a nested 
design was deemed appropriate (Winer, 1062). All statistically signifi- 

* Since the analysis of variance requirna that llw* variant*ea bolww'ii grouiw ahould 
represent only chance, deviations ‘from equality, Cochran’s Test of Homogeneity of 
Variances was made, and accordingly, the hypothesis of equal variance was not 
rejected. The assumption that the data are normally distributed was tested by 
inspection of the error histogram. 
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TABLE I 

Analysis or Vawanc* of Numbbb of Correct Responses 
FOR THE Last 24 Trials of the Prbtrainino Task 



Sour<« 


df 


MS 


F 


Between classes 
Within clanes 


1 

46 


102.08 

21.36 


4.77* 


Set(S) 
Form (F) 


2 

•> 


i)2.08 

6.08 


4.67** 


S X F 

Block 

Error 


2 

4 

:i6 


0.47 
14.66 
20. 13 


— 


Total 


46 


23.11 





*p < 0.06. 
**p< 0.026. 



cant results were further analysed by the Scheffe Method of Multiple 
Contrasts. According to these methods the overall differences between 
classes and between sets were significant at p < 0.05. The mean number 
of rorrect responses under the aesthetic set was 17.9 and under the verbal 
set 21.3. For the high SES class the mean was 21.1 and for the lower SES 
class the mean was 18.2. By using the Scheff4 Method of Multiple Con- 
tea^ It was found that the set differences were significant for the lower 
SfiS class and not for the high SES class. However, the differences were 
in the same direction and the overall difference was also significant The 
means tor the major variables are shown in Table 2. 



Mean Number of Correct Responses buring Prbtrainino, Learning, 

AND GeNERAUSATION FOR THE MaJOR SOURCES OF VARIATION 



Source 



Level 



Set. 

Forms 

Variety 



Verbal 
.\esthetic 
Random 
Oeometrie 
Small 
Large 



21 .:) 

17.9 

19.8 

19.4 

IP.S 

19.6 



Mean number correct on the final 24 trolls. 

* Mean number correct on the final 24 trials. 

* Mean number correct out of 4 problems. 



11. 5 
14.0 

11.6 

14.8 
13.6 

12.8 



Pretroining* Learning^ Generalisation' 



1.1 

1.1 

0.9 

1.3 

1.6 

0.6 



Concept Learning Tank 

The de^ndent variable in the analyses to be described was the total 
number of correct responses for the learning task, omitting the first 12 
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probleiUB. For the combined results the correlation between the dependent 
variable and mental age was not statistically reliable (r = 0.25, p > 
0.05) , unlike the correlation with total score during protraining (r = 0.37, 
p K, 0.01). The corres})onding correlations between the total score during 
prolraining and the concept learning score for the 12 union and 12 inter- 
section problems were, resi)ectively, 0.27 ip > 0.05) and 0.38 (p < 0.05). 
Analyses of variances were conducted for the union problems, the inter- 
section problems, and both problems combined. None of the sources of 
variation proved to be statistically significant. However, the manipulated 
variables were not completely without efiTect. In the analysis of both 
problems the Set by Variety interaction (F = 3.05, dj = 2/27) within 
the classrooms was significant at p < 0.10. The interaction was found 
statistically reliable by the Scheff4 method for the group from a relatively 
low SES area. Table 3 presents the relevant means. 

For this group, there was a nonsignificant trend for performance to be 
facilitated by the large variety when the verbal set was given during 
pretraining, but when the aesthetic set w^as given, performance tended 
(p < 0.10) to be facilitated by the small variety. Further, among the Ss 
gained under the Small Variety, those who had received the aesthetic 
instructions during pretraining were significantly sufwrior to those who 
had received the verbal instructions (p < 0.05). 



'i'AULE 3 

Mean Number ok Currisct Rbsponbks on the CoNcJDKT>LEABNiNa Task 
roa THB Varibtv bv Sbt Interaction* 





Low SES 


High SES 




Verbal Set 


Aesthetic Set 


Verbal Set 


.\esthetic Set 


Large Variety 
Small Variety 

^ « • • 


13.8(21.0) 

8.0(20.7) 


0.7(15.3) 

15.8(16.7) 


12.2(21.5) 

13.3(22.2) 


15.7(20.0) 

17.3(20.7) 



* Pretraining means appear in parenthesis. 



The protruining scores that upjjear in parentheses in Table 3 clearly 
indicate that i>erformance during concept learning cannot be accounted 
for by level of pretraining. For the significant concept learning effect, tlu‘ 
prior pretraining scores were in the opposite direction. 

Generalization Problems 

Nonparaiuetric analyses of the results of the four generalization prob- 
lems were carried out. The rank correlation coefficient between the total 
number correct for the last 24 trials of the learning task and the number 
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correct on the generalization problems was found to be 0.51, significant 
l>eyond the 0.01 level. The mean number correct was evaluated as a func- 
tion of experimental conditions. 

The Mann-Whitney Test was used to test for the significama* of the 
main effects and the Kruskal-Wallis to test for the significance of th(* 
interactions. The main effect means appear in Table 2. The only reliabh* 
difference (p < 0.001) was the main effect of variety: more generalization 
problems (1.63) were attained under the small variety condition than 
under the large variety condition (.59). 

DISCrssiOiN* 

In contrast to our hypothesis that verbal pretraining should have facili- 
tated concept-learning in children to a greater degree than aesthetic 
pretraining, the convei*se was observed. This advantage of the aesthetic 
pretraining, which occurred only for the small variety condition, was 
consistent with that for college students (Rasmussen and Archer, 1961). 
In their study there was no measure of the degree of learning of the forms 
during pretraining. In the present study however, separate achievement 
measures were derived for pretraining and concept learning. However, it 
must be admitted that the nature of the aesthetic set employed in this 
study is distinctly different from that employed by Rasmussen and Archer 
(1961); and for that reason, the results of the two studies may not be 
comparable. In the latter case, the Ss made aesthetic judgments while in 
the present study judgments were supplied to them. Curiously enough, 
the results for pretraining contrasted with those for concept learning. 
During pretraining, verbal labeling led to more efficient assignment of 
numbers to spatial forms than aesthetic judgments. Consequently, Ras- 
mussen and Archer’s (1961) result concerning concept learning should not 
necessarily be attributed to a higher level of pretraining under the verbal 
set. Moreover, the important possibility that -Ss must learn different things 
during the two types of pretraining now becomes more firmly established. 

The relative advantage of labeling during pretraining would seem to be 
related to several differences in the responses that occur under the two 
conditions. One important consideration is that *Ss* own aesthetic judg- 
ments may have been at variance with the required assignments of 
numerals to forms, and this would have produced interference learning. 
It is reasonable to assume, moreover, that the established response tend- 
encies with respect to aesthetic judgments were stronger than any tend- 
encies they may have had with respect to the verbal labeling. Conse- 
quently, there would have been greater interference in learning the 
response as an aesthetic judgment than as a verbal label. But, despite this 
difficulty in learning the labels, Ss may well have learned more about 
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the 6tiniuli during the aesthetic pretraining, as suggested by Rasmussen 
and Archer (1061). More explicitly, this might have entnileii learning the 
lalH'l in resixjnse to many weak cues es|iecially if St) constantly souglit 
new cues. This would contrast with the .Ss in the lalading group who 
probably employ(>d fewer differentiating aspects of the stitiiuli as cues 
for the response*. 

The fact that the verbal pretraining task involved l(*aniing an aeldi- 
tional res|H)ns(* (nonsense syllable) might account for the pretraining 
differences because this requirement might l>c expected to impede learning 
of the numlH*rs. It might he mentioned that for neither pretraining condi- 
tion was it necessary for the S» to learn anything but the association 
l>etwet*n the spatial form and the number. However, we assume that they 
followed their n*s|K;ctive instructions and learned more than this associa- 
tion. Also, there arc possible l>enefits or interferences under either type of 
pretraining that could come about by trying to associate the numbers 
with the number of sides or other numerical aeiiects of a figure. 

The shift in relative advantage of the two pretraining conditions could 
have a definite relationship to the requirements of the concept-learning 
task. During pretraining the *S merely had to learn the label for each 
spatial form when it appeared alone. During concept learning he had to 
discriminate among many forms apficaring together and match them. 
Quite possibly, the prior learning of many asiiects of each form aided the 
Ss in making the comidex discrimination required; and, therefore, the 
aesthetic pretraining facilitated the concept learning. The advantage of 
the aesthetic pretraining occurred primarily for the small variety condi- 
tion and was significant only for the lower SES group. Ckmceivably, 
presenting the stimuli in many different arrangements during concept 
learning facilitated the detection of multiple cues with which to discrimi- 
nate among the spatial forms. In this case the prior learning of such cues 
w'ould have been less crucial than in the Small Variety case in which the 
repeated presentation of the spatial forms in the same positions would 
have made for greater reliance on prior learning of varied cues. 

An additional possibility is that retention of the number-form associa- 
tions and of the discriminations learned during pretraining were facili- 
tated by aesthetic mediators that might have been acquired during 
aesthetic pretraining. This aesthetic mediator was no doubt more familiar, 
more meaningful, more pronoun^ablc, and of greater value than a non- 
sense word; and mediators having these characteristics should be more 
effective in mediating recall. In addition, it is also interesting to consider 
that recall of the response was facilitated by the occurrence of many 
weak cues during the learning, rather than by the occurrence of a few 
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itrong ou^ as would have ohiirActeriied the Aesthetic And rote protrsining, 
respectively. 

SeverAl voriAbles were found to affect concept learning. Although the 
variety of instances presented during concept learning was not a signifi- 
cant factor during this phase of the experiment, it proved to have a 
significant effect on the extent to which 8s could generalize the concepts 
to new instances. Those who formed the concepts originally on the basis 
of the small variety of instances showed significantly greater generaliza- 
tion to new instances than those who fonned on the basis of the large 
variety of instances. This result is directly opposite to that obtained in 
widely different situations (Harlow, 1951 ; Callantine and Warren, 1965; 
Podell, 1961 and 1963). On the other hand, a large variety has been found 
to produce interference in some situations (Osier and Trautman, 1961 ; 
Adams, 1954), and Podell (1963a,b) found some evidence for an ad- 
vanta^ of a small variety over a large variety in two formally similar 
situations by using quite different tasks. In one case, the result occurred 
only for fourth graders who had relative difficulty in learning the required 
concepts. This group may be similar to the present low SES group for 
whom the advantage of the small variety was more pronounced. Since 
there seems to be no rational explanation for a difference in generalization 
wthout an a priori difference in learning, we must infer that the Ss did 
in fact acquire the concepts to a higher degree under the small variety of 
instances. 
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Chapter 3 



The Effect of Variety and Intelligence on Children's Concept Learning 



nie effects of variety upon the learning of the mathematical concepts of Boolean set union 
and Intersection were studied. 8 a from 2nd^ 5th and 7 th grades were drawn from 4 schools 
representing high and low SES areeis. They were randomly assigned to 4 experimental conditions 
vdilch varied In two ways. Ss In the large variety conditions were given 48 different problems 
to solve. Sxxbjects in the small variety conditions were given 8 problems to solve with each 
problem repeated 6 times. The stimuli employed with one-half of the Ss were familiar geometric 
forms for which a verbal label was readily available. Stimuli for the remaining Ss were un- 
familiar random forms >dilch they had never seen before. Data from the 2 nd graders’ are not 
reported because the task was, on the whole, far too difficult for them. On later testing 
with different stimuli It was seen that the effect of variety was significant for the low SES 
Ss In both 5 th and 7 th grade; they performed more efficiently under the small variety condi- 
tions and with the nonsense forms. 

The stimuli employed for this study were the same as those employed for the previously 
described study. However, no pretraining procedures were employed. In order to simplify the 
study of the variety variable and to enable concentration upon the relation between Intel- 
ligence and concept learning. Having learned of the difficulty of teaching the concepts of 
set union and Intersection to six -year-olds, we attempted to teach these concepts to seven 
and eight year olds as part of the present study. Again, we found great difficulties In the 
administration of the group procedures and absmdoned these age groups in favor of groups 
idilch were considerably older, being approximately eleven etnd thirteen years of age. Also, 
since we wished to deal with Intellectual level as a variable, we also decided to manipulate 
SES which would entedl a different manner of manipulating Intelligence. We thus studied 
children of two different mental ages at each chronological aige level. Puthermore, It en- 
abled the Investigation of the possible distinction between social Intelligence and Intel- 
lectual Intelligence as a variable In Itself. 



Bie Effect of Variety In Children's Concept Learning^ 
Leomrd Marascullo and Harriett Amster 



It Is generally assumed that the learning of a new task with an Improved ability to 
transfer the recently acquired skill to new but similar situations is facilitated by giving 
subjejcts a large set of experiences or a variety of examples during the learning period. 
Gagne, Mayor, Garstens, and Baradlse (1962), who used a programmed task Involving the leeurn- 
Ing of mathematical concepts, reported that acquisition was not affected by the amount of 
repetition of examples of the concepts. Hcwever, he (Gagne, 1963) found that retention 
was affected by this variable. Retention of a newly acquired task after nine weeks was 
significantly low for subjects given a minimal variety of examples but no difference In 
retention was found for the groups given greater amounts of experiences . The results were 
somewhat puzzling, however, since Ss given no examples performed as well as those given 
various degrees of variety. Similarly, in a study Involving a task which was highly similar 
to that of the present study, Amster and Marascullo (1965) found a trend for learning of a 
generallzable sort to be facilitated by a small niimber of different instances being employed 
during concept acquisition. Gagne's Ss were 7 th-grade students who employed the famllleir 
number system to learn the addition of Integers. Amster and Marascullo (1965) used 5th-grade 
Ss and a task Involving acquisition of the concepts of the union and the Intersection of 
mathematical sets. 



This research extends the study of the effects of variation upon the learning of a new 
concept with Its transfer to different but similar situations by Introducing a new task and 
by using constant stimuli for each S. Like Gagne^'s (1962, 1963) task, the task employed In 
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this study is froia the area of laathematics . More specificeLLly^ th© simultaneous acquisition 
of the concepts of sot union and set intersection were studied. Furthermore, half of the Ss 
were given a small variety of instances while the remaining half were given a large variety 
of instances. !Ihe expectation would be that the 8s given the largest variation in training 
would learn to differentiate between set union and set intersection problems sooner 
those given a small variety of experiences and then show a greater facility in transferring 
the acquired knowledge to new stimuli. 



Procedure 



Leeuning Booklets 

In order to control variables which might have affected the performance of the Ss in the 
experimental situation and in order to counterbalsusce potentially important stimulus variables^ 
a balanced design which entailed a scheme for constructing booklets was devised. Only the 
important points in the booklet-coastructlon will be reported here. 

Pour different kinds of learning booklets were constructed. These correspond to the four 
experimental conditions of the experiment. For this experiment Ss were expected to learn the 
mathematical concepts of set union and set intersection. The stimuli employed with one-half 
of the experimental Sa were familiar geometric forms for vhlch a verbal label or nAmo vas 
readily available. Qhe stimuli employed for the remaining half of the Ss were 11 n^Pft^n^^^AT » 
random forms which subjects had never seen before. One -half of the booklets contained 48 dif- 
ferent problems. The remaining half of the booklets contained only 12 different problems, 
each of which was repeated somei&ere in the booklet four different times. Thus, the four 
experimental conditions were 1. FEUSlllar forms in a leo:ge variety of problems. 2. Familiar 
forms in a small variety of problems. 3* Unfamilictr nonsense forms in a large variety of 
problems. 4>. Unfcunlliar nonsense forms in a small varie'^ of problems. 

Bach booklet consisted of eight blocks of seven pages, or 56 pages. One block consisted 
of three different union problems, three different intersection problems, and one blcmk page 
idiich served to balance the design and to give each subject a rest period in each block. The 
large variety booklets contained 24 different union problems and 24 different Intersection 
problems. The small variety booklets contained six different union problems, each repeated 
four times, and six different Intersection problems, each repeated four times. Biese problems 
were selected so that each of the 48 different problems appealed the same number of times 
throughout the entire experiment. 

The problems were constructed so that each nonsense and geometric form appeared the same 
number of times within a booklet so that no particular form was favored or under-emphasized. 
Furthermore, the same six responses (answers) were employed equally in €ill conditions. Within 
the 24 imion problems there was a further balanced subdivision of easy and hard problems. Ihis 
distinction was based upon the nimiber of figures that were used on a particular page. Easy 
problems employed five figures divided into two sets, cxie set with two figures and one set with 
three figures. Hard problems employed seven figures divided into two sets, one set with three 

flgui^s and one set with four figures. Easy cuid hard problems were balanced throughout i 
booklets . 

Subjects were given Immediate feedback after each problem. Each page of the booklet had 
an underfold on the bottom of the sheet. On the underfold was a box exactly like the answer 
DOK used by the Ss* It differed frctt the one used by the Ss in th&t the eusver vas narked by 
means of large X*s drawn over the correct forms. Being inmsdlately below the answer box, Ss 
were given the opportunity to make direct and immediate comparisons with their own responses. 

Test Booklets 



Ihe test booklets were identical for all siibjects. Ihey contained 36 pages trt.th 16 union 
problems, 16 intersection problems, and four bluik pages. The stimuli employed in the test book- 
lets differed from those used in the learning booklets . !lhe stimuli were of four types ; letters 
of the al|)habetp English nounsp picturas of well known objects^ and flags with various designs* 
Each botnet consisted of four blocks of nine pages each. Each block contained four nw 
problems, four intersection problems, and one blank page. 
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Sub.1octs 

Subjects were obtained from four different schools In the Berkeley Unified School Dis- 
trict* Two of the schools represented neighborhoods of upper socio-economic status (SES) 
and two represented nell^borhoods of lower SES. One fifth-grade and one seventh-grade class 
was chosen from each SBS area. Within each class l6 Ss were pre-experlmentally selected by 
random means to take part in the experiment. Hhey weze then randomly Gisslgned to the four 
experimental conditions. Ihe total sample size was therefore 6k, 

Procedure 



Each S was given a learning booklet and wax color crayon to mark his answers In the book- 
lets. The Ss were given the following Instructions and Information. 

'Ve have some problems that we would like to have you solve. At first you will have 
to guess. These problems are printed on each page of the large booklet that we have given 
you ... After working on a few of the problems^ some of you may discover the correct way 
for finding the right aaauswer . . . The booklets have been made so that not everyone Is 
resting at the same time. While some of you are resting, others will be solving problems. 

When you have a rest period, sit quietly and wait for us to move on to the next page in your 
booklet ... On the top of the page you will see a box In \dilch there are some plctiires or 
shapes. Beneath this box you will find a large U. Sometimes It will be upside down, and 
sometimes It will be right side up. Beneath the U, you will find another box In which some 
pictures or flgu3res have been drawn. The two boxes and the U are the problem for that page. 
When the U points up, the problem can be solved by a certain rule that you must find. When 
the U points down, a different rule needed to solve the problem. Below the problem you 
will find another box In which there are six figures. This Is the answer box . . . After you 
have decided idiat you think Is the answer to the problem, take the crayon we have given to 
you and draw an X over the pictures or figures that you think are the answer. After everyone 
has made a guess and drawn his X's over the pictures, we will all look at the right answer . . . 
If you should give the wrong answer, you should then study the problem boxes and find out vdiy 
your answer was wrong so that you can do better cm the next problems . " 

Subjects were given 13 sec. to solve each problem and 1^ sec. to study the problem and the 
correct answer together. This gave them immediate feedbeusk after each problem. After the com- 
pletion of the learning task, the Ss were given the test booklets. The procedure used for the 
learning booklets was repeated except that the Ss were not given any feedback after the pro- 
blems. Whereas for the learning task the Ss were exposed to a particular problem for 30 sec., 
they were exposed to the test problems for*”only 15 sec. 



Results and Discussion 



Mental Age 

If performance on the task were found related to mental age, a covariance sidjustment was 
planned. The analysis of variance for mental age Is shown in the table. Of the total sum of 
squares, 77?^ Is associated with the differences between the schools. Ihe F-ratlos measuring 



Analyses of Variance for Mental Age, 
Learning Scores, and Test Scores 



Source of Variation , ^ 


Mental Age 
1 


Learning Scores 
F 


Test Scores 
F 


Between Schools 3 


63-3* 


32.5* 


16.3* 


Grddes ( 0 ) l 


36.6* 


13.1* 


1.6 


SES 1 


14 i. 9 * 


88 . 4 * 


47.2* 


G X SES 1 


17 . 7 * 


a 


a 
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Analyses of Varlanfie for Nsntal Age, etc., continued 



Soiirce of VaxletiQii df 



Nintel Age Learning Scores Test Scores 

£ £ ^ 



Within Schools 
(mean square) 


60 


( 235 ) 


Variety (V) 


1 


a 


V X G 


1 


a 


V x SBB 


1 


a 


V X G X SES 


1 


i7s 


Form (F) 


1 


a 


Fx G 


1 


a 


F X SBS 


1 


a 


F X G X SBS 


1 


a 


Fx V 


1 


a 


Fx Vx G 


1 


a 


F X V X SBS 


1 


a 


F X V X G X SBS 


1 


2 T 3 


Besidual 
(mean scnare) 


48 


(253) 



Total 63 



( 93 ) 



375 *» 

a 



a 

i76 





- r<i 
* £< .05 
P < ,10 

tl» dlfferaaices between Grades, SBB, and the Grade by SBS Interactlan are all statistically 
elgnlficaat. mean mental ages for these statistically significant sources of variation 
SiSi|iito in i^ie^follc^ (llone of these differences were unexpected.) T t i e 



Average Mental Ages in Years by Grade and SES 



SBS 



Low 

Both 



Grade 



Fifth 


Seventh 


Both 


9.6 


10.2 


9.9 


IS.O 


15.3 


13.6 


10.8 


12.7 


U.8 



grade difference merely reflects the two year difference in age between 5th and 7th grade 
6tti4etitde 1b /viBlX inewti nintai age of ettidente in low 8ES echools 

is lower than that of students in hi^-SES schools, the magnitude of the difference. 3 1/8 
years, is noteworthy. S 2 S interaction may only be an artifact result- 
ing from the idnde^ 0^^^ used by the various school administrators. Hoaever, 

this jwbably does not explain why the mean mental age for the low SES 7 th grade students is 
less tha^ that of the high SBS 5 th grade Wttrde^^ A serious attempt was made to employ exactly 
comparable 5 th and 

cooditlono, mental age 

r ^ nr^Opm and all F-ratioa are nonsl g ni flcant . Since mental age was uniform over el . i the 

experlmehlhl cenditions, -It was decided that statistical control of mental age by means of an 
analysis of covariance was not reqnlred. 
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Learning Scores 

!Ehe correlation coefficient between mental age and the learning scores was .80, where 
learning scores are defined to be the total number of correct solutions or answers. With 
this as a criterion variable, the maximum learning score available was 48. Ihe mean learn- 
ing score was 24, the median score was 23*5> and the steindard deviation was l4.5« 

The analysis of variance for the learning scores Is shown In the first table. Of the 
total sum of squares ^7^ Is associated with the differences between the schools . This Is 
not surprising since the differences In mental ages between the schools were significantly 
large. During the testing period most Sjs In the low SES schools appeared to "give up" When 
they found that after a dozen or so trials they heWl not solved the problem. A very ccmunon com- 
plaint from many of them was that the problems were unsol vable. At the other extreme, the high 
SES Ss seemed to find the prbblems challenging and stimulating. Most likely these differences 
reflect previous experiences with problem solving. One would suspect that high SES children 
had successful experiences In solving problems, while the low SES children had not. As a group, 
the low SES Sa did not find the ^ task stimulating cmd showed signs of relief when the testing 
was over. The average leainolng scores by grade and SES are shown In the following table. 



Average Learning Scores by Grade and SES 



SES Grade 





Fifth 


Seventh 


Both 


Low 


11.7 


15.7 


13.7 


High 


30.1 


38.4 


34.3 


Both 


20.9 


27.1 


211..0 



Cumulative learning curves for the four gro\:q>s of Ss are shown In Figure 1 on the follow- 
ing page. As can be seen, most of the hl^ SES 7th grade Ss had learned the task Immediately 
after the 21st problem. This decision Is based upon the fact that from these points on, the 
cumulative learning curves eu:e linear. The magnitude of the slope of the learning ciurves 
suggests that performance was nearly perfect following the l^th and 21st problems respectively. 
The same did not hold true for the low SES subjects. Their learning curves continued to 
accelerate, but at an extremely slow rate. This most likely reflects their "giving up" on 
solving the problems. 

Finally, there was a significant Form by Variety by Grade Interaction In the analysis of 
variance. According to the Scheffe method of multiple contrasts, the Variety by Form Interac- 
tion was only statistically slgnlflccuit within the ^th grade. The means corresponding to this 
slgnlflceuit source of variation are shown in the following table. As can be seen, for the 3 th 
grads Ss receiving the small variety condition nonsense forms vere more beneficial for learning 



Average Learning Scores by Form by Variety by Grade 



Forms 


Fifth Grade 


Seventh Grade 




Small 


Large 


Small 


Large 




variety 


Variety 


Variety 


Variety 


Nonsense 


27.0 


17.3 


22.5 


23.1 


Geometric 


17.5 


21.8 


24.5 


21.9 



the concepts of set tmlon and set Intersection than familiar forms. (This result Is contrary 
to expectation, and why It should hold for the 5th grade Ss Is problematical.) It could be 
that rea^ names for the geometric figures and experlence""wlth standard contexts interfered 
with §s* ability to use them In different situations where they are not normally applied. Why 
this difference "^twee and large variety probiems of experiences exists Is not certain. 

'It could be that once the Ss in the snail variety conditions recognized that the problems were 
repeated they began to pey'lnore attention to the task and then learned the concepts for the 
problems that they began to recognize. In other words, discrimination among forms may have 
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been more of a problem for 5th graders than for 7th graders and the snail variety may have 
facllltatecu this discrimination among forms* Moreover, the facilitation by small variety 
appears to have affected the random forms to a greater extent than the familiar forms vhlch 
mEQT already have been differentiated. 

QSiere Is some evidence that some Ss did not distinguish between the union Inter- 
section symbol and failed to realize that two different concepts were to be learned. 
hypothesis Is supported, for the most part, by a post hoc analysis of the respcmses made by 
each ^ In the learning booklets. For this cuoEtlysls, the problem Immediately following each 
correct response was examined to determine if It was of the same type (union or Intersection) 
as the preceding problem. If the two problems were of the same type, the chances were that 
the second problem was also correct. However, If the second problem was of the other type, 
the chances were that It was wrong. This suggests that Ss had a tendency to use exactly the 
same procedure as used on the previous problem, provided that the previous problem was answextsO 
correctly. A chl-sqpare test was performed for each S and of the 6 k Ss, 53 had significant 
chi-square values. Consequently, most appeared to hare followed thl^ procedure before they 
finally learned the concepts. 

Test Scores 



Defined as the total number of correct solutions given In the test booklet, test scores 
were highly correlated with both mental age and learning scores. The ccrrelatlcms with these 
variables were ,72 and .85# respectively.. A perfect score for this measure was 32. 5Qie 
score was 16 . 9 and the median was 15.5, with a standard deviation of 12, suggesting a large 
number of observations at either extreme of the distribution. Nineteen of the 6 k Ss a 
score greater than or equal to 30. At the other extreme, 12 of the 6 k Ss had scores of 2 or 
less. The analysis of variance for this variable Is presented In the fTrst table. None of 
the P-ratlos are significant except that for SES. 

Note that \diile there was a significant difference In mean learning scores for the two 
grades, the corresponding difference for the test scores was not significant. probable 
reason for this appears to be that the scores of those In the high SES 7th grade class reflect- 
ed a celling e^ctj 12 of the 16 S^s had scores exceeding 26. If the test had been longer, 
they would hare had higher scores. The mean test scores are presented in the following table. 



Mean Scores on the Test as a Function of Grade a nd SES 



SES 



Low 

High 

Both 



Grauie 



Fifth 


Seventh 


Both 


7.6 


10.4 


9.0 


23.3 


26.3 


24.8 


15.5 


18.3 


16.9 



The mean cumulative test scores for the four classes of studeuts are shown In Figure 2 
on the following page. As can be seen, the curves maintain their same relative position as 
fin learning curves. The only differences between the two sets of curves Is that 

high SES 5th grade Ss perform aamost as well as the high SES 7th grade Ss. 

While the effect was not large. It should be noted that the experimental variables were 

effect. For the learning scores the Variety by SES interaction was slg- 
niacant at £ < .10. The source of this Interaction centered on, the low SES Ss. Bie mean 
performance for the low SES Ss was l6.1|. for the small variety condition and il.O for the large 
v^lety condition. For high SIS Ss the mean performances were J!3.5 for the small variety con- 
X variety condition. For the teat scores it Is seen 6ln the first 

table) that both Variety and Form interacted with Grade and SES, throu^ the four-factor Inter- 
action. According to the Scheffe Method of Multiple Contrasts, the significant source of var- 
iatlon Is f^d_withln the 5th grade high SES Ss and the 7th grade low SES Ss. For the 5th 

grade high SES Ss, the mean score on the generalization test for the large rerlety condition 

was significantly higher for the nonsense forms than It was for the geooietric forms, the aver- 
age scores being 29* 3 and 17.8 respectively. While the correspcmding Interaction for a 7th 
gra^ low Ss was significant it is not possible to make a cleeur statement concerning the effects 
of form upon variety for these subjects. 



Cumulative number correct 




PlGtXFBE a. Cumulative Average Transfer Scores by Number of Problems. 
(Shown by blocks of four) 
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la 8\M, the results suggest that the variety variable has two significant effects. First, 
the a maii variety condition la more effective than the large variety condition for lew SES Ss 
In learning Idbe concepts In a generallzable way. Second, among 5th grade Ss the effect of 
variety depends on the type of form. For random forms the smeLll variety tended to facilitate 
acquisition to a greater degree than the large variety \dille for nonsense forms, the mecuas were 
In the opposite direction. The effect of variety Is consistent with the result of the earlier 
experiment (Amster and Harascullo, 1965) and suggests that It Is limited to the lower SES Indi- 
viduail. It Is also consistent with a study by Amster (1963) employing verbal materials. In 
which the fl iman variety was relatively beneficial for concept formation only among kth graders 
who were slow learners In the experimental task. 

The experiment described above was first performed as a pilot study with two different 
5th grade classes In the same schools from ^dilch the two 5th grade classes used In the above 
analysis were located. For the pilot study 56 Ss were utilized In exactly the same exper- 
imental design. The only difference was that the Instructions given to the Ss were briefer and 
not elaborated upon to as great a degree. Except for this, the experimental conditions were 
the same. The results were essentially the same. Most of the variability was related to the 
differences In SES status of the two schools or to differences among the children that attend 
the schools. 



Summary 

The present research was an attempt to extend the knowledge concerning the effects that 
variety of different experiences have upon the learning of a complex mathematical task. In 
palred-eissoclate leemtilng tasks It Is known that any amount of variation Is significant In 
aiding in the transfer to new stimuli. In learning the addition of integers. It seems to make 
no difference whether or not there Is a low or high repetition ct problems In transferring to 
new tasks. The results of this study support this conclusion. 

Subjects were selected from h schools representing high and low SES schools. All Ss were 
In the 5'th or 7th grade. For the experiment, Ss were divided Into 4 groups. Every S was 
given 2 k set urdon and 2 k set Intersection problems presented In a randomized block design. 

One graap was given 48 different problems which used familiar geometric forms. The second group 
was given 12 different problems each repeated 4 times with the same familiar geometric forms. 

The third group was given 48 different problems that used imfamlllar nonsense forms. The fourth 
group was .given 12 different problems each repeated 4 times with nonfamlllar nonsense forms. 
After learning this task, Ss were given 16 different set union and 16 different set Intersection 
problems In which the stimuli were letters of the alphabet, simple English nouns, familiar 
everyday objects, and flags. 

Analysis of variance on the learning and test scores showed that the most Important vari- 
able associated with the learning task was the SES level of the schools. It is believed that 
a celling on the final test for the hl£^ SES Ss failed to produce an adequate test of the 
experimental variables. The differences between large and small variety experiences, nonsense 
and geometric forms, and their Interactions were not significant at the .05 level. However, 
the effect of vewlety was noted to be consistent with an earlier study (Amster and Marascxiilo, 
1^5) In tdilch It was noted that the effect of variety was significant for lower SES Ss. 
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Chapter 4 



The Effect of Variety as a Function of IBask Difficulty 
in the Acquisition of Word Moaning 

The acquisition of word meanings frcw their use in verbal contexts is undoubtedly the 
most widespread manner by 'which verbal meanings are acquired and the series of studies 
reported in this paper concern possible ways in which children may do this. This problem 
is attacked by observing the efficiency with idilch verbal concepts are acquired in children 
of varying ages when the variety of different Instances and the instructional set are inan- 
Ipulated experimentally. 

In order to study the course of acquisition of word meanings in children, Werner and 
Kaplan (l 95 l) devised an ingenious method, the Word Context Test, from which the procedures 
employed in the present studies were adapted. It InvOlvad presenting ten series of sentences, 
each series containing an artificial word. !lhe same artificial word was used throughout one 
series and had a common meaning in all of those sentences. For example, the following sen- 
tences were among those from which the concept gather was to be abstracted: 

All the children will lidber at Many's party. 

The police did not allow the people to lidber on the street. 

Ihe people lidbered about the speaker vbi&n te finished his talk. 

^Ihe children were cusked to define the concept as eeich succeeding sentence was presented. 
The first sentence remedned in view when the second was shown. Thie authors attempted to 
analyze developmentally the reported changes in verbal meaning and found mamy changes with 
age, e.g., a striking drop in the occurrence of concepts ^Ich consist of parts of a sentence 
(sentence-contextual concepts) at about lO-l/S years. Biey describe many types of concepts 
which occur and inter processes by \dilch word meaning is derived from the verbal context. A 
common process is dec cntextuallzatlon, involving a gradual refinement in meaning in which the 
specific features of the contexts are dropped, until all that remains are the features of 
meaning which characterize the word in all contexts. However, this final stags of decontext- 
xmdlzed meaning is only to be found in relatively mature individuals. 

Bruner et al. (1956) analyzed the process of acquisition in the Word Context test in a 
different way. They claim that the solution to each series of sentences is the word that has 
the highest probability across the series. This suggests that there is some associative 
process itdiereby the ccxitext probability of the new word Increases from sentence to sentence* 
There is also a strong possibility that acquisition is a two-stage process involving not only 
association, but also deductive reasoning concerning ^diether the associations, formulated as 
hypotheses, "fit" the context. Thus, it seems reasonable that two processes of concept forma- 
tion could be employed, as associative emd a deductive process . 

The extent to tdilch hypothesis testing is employed in learning has been Inferred from the 
extent to ^ch learning is facilitated or inhibited by a relatively large variety of different 
Instances (Osier and Trautman, 196I; Podell, 1958; Podell, 1964 ). Oeler and Trautman (1961) 
have found an advantage of a small variety of Instances over a large variety among relatively 
bright children. They reasoned that bright children generate more hypotheses from a large 
variety than from a small variety and therefore, the ability to select a simple hypothesis 
is hindered in that condition because of the Interference from the many possible false hypoth- 
eses which must be rejected. On the other hand, the present author (Podell, 1958) has pointed 
out that the above consideration Is only one of two factors which can Influence the effect 
of variety. While the small variety should be relatively efficient with respect to the paucity 
of false hypotheses which they generate, the large variety should have an advantage over the 
small varlely with respect to the efficiency with idilch any false hypothesis may be rejected 
(Podell, 1958). As described by Podell ( 1958 ), if a second example is the same as or highly 
similar to the preceding one, as it is likely to be in a si^all variety ccmdltlon, the S jaro- 
bably cannot reject a hypothesis on the basis of the second Instance >dilch had been gemrated 
on the basis of the first. Since, for the large variety, a second Instance is bound to be 
different from the first (or to be different in more respects than any two examples in a small 
variety condition), it is more proibable that a S could reject in one trial any felse hypothesis 
which he tested. Consequently, the extent to which a large variety should be more facilitating 
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thwEt a BoaXl variety should dejwnd on the number of features within eaush Instance, the 
nuaiber of potential associations which they elicit, the number of features common to 
different Instances and extent of their varlatl(»i from Instance to Instance, and the 
■hsolute numiber of different Instances In a set. IMfortunately, however, this type of 
standardisation of Instances remains to be done. Ih the present study, the definition 
of variety Is the nuniber of different Instances In the set In which the Instances are 
almost entirely different from one another but contain the same number of features. In 
this type of vaxlety It is reasonable to suppose that the ability to reject false hypoth- 
eses Is the most jplauslble reason for a difference between treatments differing In variety, 
and there Is supporting evidence for this assumption (Podell, 1958). By contrast, when 
the conplexlty of the Instances varies rather than the number of different Instances, the 
volume of hypotheses to be rejected would by clearly greater In a large variety. Conse- 
quently, efficiency In relatively large varieties should be markedly lower than that In 
a small variety. 

Ihe use of deductive strategies in children's concept formation undoubtedly becomes 
Increasingly prominent with age (Haget. 1952; Inhelder and Flaget, 1958; Vlnacke, 199^)* 
The descriptive studies of Pl^t (l952) and Inhelder and Flaget (19^), among many others 
conducted In their laboratoey over the years. Indicate em emerging dominance of mental 
operations of all types with age. The partlc\xlar mented operations employed seem to change 
with age, culminating In the appearance of logical operations about age 11 to ik. On this 
basis. It would be expected that hypothesis testing as a type of logical operation would 
be employed In the acquisition of word meaning by children of about eleven years of age to 
a greater extent than It would be employed by younger c»jes. In addition. It Is reasonable 
to suppose that these processes would be more prominent among relatively bright children, 
and evidence has been presented which has been Interpreted as supporting the hypothesis 
(Osier and Srautman, 1981; Osier and Flvel, 1961). 

It seems eminently reasonable that. If learned and available, logical reasoning would 
be more apt to occur under Intentional concept learning than when no Intent to form con- 
cepts or solve problems Is present, and there Is also evidence to support this assumption 
(Podell, 1958). Some consideration of each of the variables discussed Is given In the 
experiments to follow. 



EXpt>rlment 1 (Summary)^ 



A relatively easy Word Context Text was administered to 112 kindergarten Ss and 168 
4th and 5th grade Ss, selected post -experimentally. Four concepts were acquired by child- 
ren from their use~ln sentences . Tbe two easy concepts were the nouns newspaper and train. 
and the two difficult concepts were the verbs gather and Increase . A generalization test 
consisted of sentences containing the new word, lAilch were to be accepted or rejected by 
the S. For Intentional Instructions, the scores on the large variety concept were signif- 
icantly better than those on the small variety concept, £< .05**for the broad criterion and 
p< .005 for the narrow criterion. Ihere was also a trend for the opposite resxilt to obtain 
for the fourth and fifth grades given the Easy Concepts, and scored by the broad criterion 
(p< .08). The only significant generalization effects occurred In the fourth and fifth 
grade Ss. Althouc^ these Ss generalized more wldel^r under the large variety, the Inter- 
actions between this variable, variety, and Group limits the generality of the results. 
However, there was also a slgi^flcant Increase In generalization from the first to the 
second trial which was not similarly limited. 

Sentence Standardization 



She experiments which follow emplcyr six sentences which contain one Cloze -type blank 
for each of ten concepts. Experiments 2, 3, and 4 vdilch are to be described In sxicceedlng 
sections of this chapter employed the same materials. The difficulty of these materials 
was assessed by the collection of norms based on Isolated sentences, which consisted of the 
frequency of each of the responses elicited by the Cloze -type units. 
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Seixteace standMdltAtloii pgroeedurss were adnliiltftered in six 4th and 3th grade 
claaaes In the Berkeley Uhlfled School Bletrlct and the Sen Leandro Unified School 
Blstrlct| data from 16B S« nae eug^oyed. Bie norma ahlch are presented heloir are based 
on 20 reaponaea to each aentence. 

Materlala 



Ihe materlala conalat of the alx sentencea employing each of the ten concepts as 
presented beloir. 3he single aentence norms are presented beside each sentence . 

Standardlaatlon Procedure 

Xnstructlona eere read to Sa In Intact groups. A sample sentence was presented and 
discussed. The Sa were asked to listen to the sentence which contained a blank and to 
write down an Bn&Llsh word which could go In It. They were told that each sentence 
would not be rejpeated and that they were to write down the first word that came to mind 
that seemed to fit in the blank. 

From wnong the sixty sentences^ each S received only twenty sentences from the set to 
be standardised^ two corresponding to eachTconcept« !Ihese twenty sentences were randomly 
interspersed among other sentences of a similar type in such a fashion that the entire 
procedure never req.uired less than fifteen minutes. The six groupe varied with respect 
to the particular selection of sentences and a different sequence of the entire set was 
employed In each group. The Mslgnments were completely countexhalanced with 14 Ss in 
eau3h subgroup* 



Bxperlments 2 and 




Method 

Ihlrty-two children from fourth and fifth grades were Ss for Experiment 2 and 52 Ss 
from the same grades were Ss for Experiment 3. Ohe materials were as shown above. Ihe 
same experimental design was employed for both experiments : A mixed design In which the 
repeated measure was Variety and the Independently varied one was the assignment of con- 
cept to vaxdely condition (group). Ihere were two independent groups in each experiment, 
varying in the latter vtgfixd, and for Experiment 3 there were also two different random 
sequences In which the sentences were presented. For Experiment 2 the small variety con- 
sisted of two different instances each repeated three times, and for Experiment 3, the 
small varlely consisted of three different Instances each presented twice. For both 
experiments the large variety consisted of six different sentences. Sentences were read 
aloud to children tested in Intact classes and they wrote their responses. 

Results 



Analyses of variance Indicate that the effect of Variety tended to be significant 
(p< .10) for Experiment 3 but its generality is seriously limited by the significant 
interaction between Group and Variety .001). 3!he mean number of concepts attained 
under small and large variety were, respectively, 1.70 and 2.54 for Experiment 2, and 
1.57 and 1.87 for Ibcperlment 3.^ 



2 ^ 

Procedures are summarised since data collection for experiments 2 and 3 was supported 
under Project Eo. l493* analyses which entail single sentence standardisation were 
carried out under the present project. 

2 

Ihe grouped sentences were re-scored for these comparisons and a broader scoring 
criterion wm employed than in the earlier analyses. l!he mean scores were Increased by 
less than 5%. 
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Comparison of Groujped Sentences with Single -Sentences 

nie relative freq,uencies with fAdch each concept vas acq.ulred tdien the sentences 
were grouped In the 2 -, 3-^ and 6-aentence conditions were compared with three 
frequencies based on the freqtiencar of emission of the concept derived from the single- 
sentence standardizatf *n. Ihe median relative frequencies or estimates thereof based on 
each measure appear as f oUoNrs : 



Median Relative Frequency of Correct Responses in the Grouped Conditions 
Compared with Values from the Responses to Single Sentences 



Sentence Group 


Grouped 

Obtained 


Single T 

(Expected) 


Best Single Sentence 
(Expected) 


T 


Probability 

(Esqpected) 


T 


2 - sentence 


.375 


.161 


4* 


.232 


10 


.289 


26 


3 “ sentence 


.231 


.208 


17 


.375 


15 


.524 


5* 


6 - sentence 


.512 


.197 


1** 


.500 


12.5 


.792 





* £ < ,oe 
*» £ < .01 



Ibe first column presents the median relative frequencies of the correct responses to the 
three types of sentence groups. This entailed obtaining the relative frequencies with 
which each concept was emitted by the grouped sentences for each concept under each of 
the grouped-sentence conditions. For exanqple^ for the concept finish SO out of S6 Ss 
(.77) acquired the concept from the group of three sentences^ and 13 out of 16 Ss (78l) 
emitted the concept from the group of two sentences, and 27 out of ^ Ss ( .64) ^oduced 
the concept from the group of six sentences. The median for all ten excepts is presented 
for each sentence* The second column contains the mean relative frequency with 

which eeush concept was emitted by the single sentences which correspond to those presented 
In the grouped condition. For example, the single sentence frequency for the concept 
finish, which corresponds to the grouped frequency for the two sentence condition. Is the 
sum of the relative fi^equencles for each of the two single sentences employed in the 
groiq?ed condition. Thus, 7 Ss out of 28 gave the concept in response to one of the sen- 
tences and 20 out of 28 gave'^the concept in response to the other. The relative frequency 
for the single sentence was 27 cut of 56 (.ii6). Values were computed similarly for the 
3- and 6-sentence conditions and for each of the ten concepts. The third column consists 
of the largest relative frequency of the response to the single sentences (Best Single 
Sentence). It was simply the frequency with which the concept was emitted in response to 
the one single sentence lnjthej3articu3JWr set for idrlch the frequency was hlcd^st. In 
the above^example^Hdilr^tlceq^^ be that of the sentence with th«) higher Individual 

frequency, that for which 20 out of 28 Ss (.71) emitted the concept. TTie third value 
derived from the standardization frequencies was an estimated (Expected) value based on 
the assumption that the Individual sentences have Independent tendencies to elicit the 
concept and that an occurrence of the common response to any of the sentences Is sufficient 
to evolse it In response to the set. Ihe probability that the concept will not occur upon 
the simultaneous presentation of the two sentences would be : 

Sconib “ “ Eg) “ Ey) 

In the example above, the probability that the concept finish would occur In response to 
the two sentences in combination would be : 

^ ■ T/28) (1 - 20/28) . .T9 

WllcoKln Matched-Bedrs Slgned-Ranlps Tests were conducted between the grouped frequen- 
cies and each of the three corresponding standardization values. The afi'sumptlon was made 






32 

that the responaee to the different concepts were independent. ®ie corresponding frequen- 
cies for each concept were paired for these tests. Ihie table presents the T values which 
correspond to each of the comparisons. More concepts are elicited by the grouped sentences 
than by the single sentences in all cases, but this fact is statistically significant only 
In the case of the 2-^ and S-^sentence conditions . There are no significant differences 
between the grouped-sentence conditions and the best single sentence and there is no con- 
sistent trend to the results. However, for the 3* and 6-sentence condition, the grouped 
frequencies are slgnlflcantJy lower than the expected values. Itoough not significant, 
the means are reversed for the 2 -sentence condition. 

Experiment k 



8\d).1ects 

Summer school children who had completed fourth grade and children who were beginning 
5th grade were tested In Intact classrooms In which all conditions were run simultaneously 
and In idilch Ss were assigned to conditions by random means . From among those tested, 

108 Ss, 36 from each condition, were postexperlmentally selected with a view to excluding 
Ss known to be repeating fourth grade. Rasidom means were employed in postexperlmental 
selection. San Leandro and San Lorenzo Unified School Districts provided the Ss for this 
experiment . ~~ 

Materials 



She ten concepts, each exemplified by six sentences which were used In the two preced- 
ing studies, were employed. 

Experimental Design 

%e major variable under Investigation was Variety, the number of different Instances 
from which the concept was to be Identified. The three variety conditions were small 
variety consisting of 3 different exempliuca of each concept, small variety repeated, consist- 
ing of 3 different exemplars, each repeated, consisting of 6 different exemplars. Independ- 
ent groups were employed. 0^ of the control variables, arrangements, was the particular 
sequence In which the ten concepts were presented, and there were three different randan 
sequences, equally represented by 12 Sjs within each variety condition. Three assignments 
of nonsense name to concept were employed and deliberately confounded with arrangementi. 

The other control variable was the particular set of six sentences from within the large 
variety idilch was chosen for the small varieties and the sequence In which the set of 
sentences for each of the concepts was presented, called Subarrangements. The design was 
completely counterbalanced over each small variety such that each sentence appeared an 
equal number of times within the set of instances administered under each variety condition; 
thus, equating the frequency of occurrence of particular sentences across variety conditions. 
Two lAtln Squares were used to assign sentences to Ss within conditions. The sequence In 
which the sentences appeared was also counterbalanced in such a way that each sentence 
appeared an equal number of times In each possible position within each variety condition. 
Bocaaets were matched over variety conditions in the following manner: If a particular 
set of three sentences was chosen to exemplify a small variety concept and presented In 
the order 1, 2, 3, they were preseiited In the corresponding small variety repeated condi- 
tion as 1, 2, 3, 1, 2, 3, and In the large variety condition as 1, 2, 3, 4, 5, 6. Slml- 
4, 5, and 6 appeared In the first case In the given order, in the second case, 
ft® 3 $ o, 4, 5, 6, and In the final case, as 4, 5, 6, 1, 2, 3. 

Instructions 



Don*t turn your booklets over until I tell you to do so. When you do, you will find 
that each ]^ge has some sentences with a new word in them. All the sentences on one page 
have the same new word like the sentences on the board. (Write these sentences on the 
board In advance: 

(1) Most children have a father and an IHDAR . 
l2) The baby loved his IMDlAR^ 

(3) mPARS usually make l^e meals for the family.) 
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There vlU he a different new word on each page. Your Jcib is to read the sentences one 
at a time starting with the first one. (Hesid} then write down your “best guess as to what 
the new word means on the line at the bottom of the pe^. If the line Is not there, Just 
write your answer on the bottom of the page somewhere. What do you think BmAR means? 
(Write the answer on the board as they should write In their booklets . ) If you are not 
sure, but have an Idea of idat the word could be, write it down. If you realty don't 
leave it blank and go to the next page. Dm't read tte list of sentences over 
again.' .' Suppose you read t?ae sentences <ai the CT^dian'FSoirwEat ^e word iNhAR 
meant after you read them once, what would you do? (let them answer and say RIGHT when 
someone says, ''Turn the pa^fe", and WRONG to other answers. Repeat what they should and 
should not do.) Remember, read all of the sentences on a page only once. If the same 
sentences appe^ again, y&x should rea d th em each time. Suppose there were four sentences 
on the page. (Add the bah/ loved his XNDAR as a fourth sentence.) You would read the four 
sentences In a row (read), write the answer (write) and then t\im the page. 

Any questions? When you are finished, turn your booklet over like It Is now. Work 
quickly, but read carefully. Before you begin, write your name euid age and school on 
the back of the booklet. 

Results 



Ihe data were scored according to two criteria, a strict criterion by which only 
those responses which were clearly correct as a response to an six sentences comprising 
a large variety were consildered correct, and a lenient criterion by which responses 
were Judged In accordance with their correctness or plausibility in response to the set 
of sentences ^Ich that jartlcular S received. For the large variety, the same scores 
obtained for both methods of scoring, but for the small varieties, more concepts were 
Identified correctly '(dien the lenient criterion was employed. ®ie table presents the mean 
number of correct concepts for each variety condition and each scoring criterion. For 



Frequency of Correct Responses (^t) According to Strict and Lenient Criteria 



and Expected Frequencies (*f>) Based on the "Best Single" and Mean 
Dominance for the Strict Definition of the Expected Values^ 



Best Single Mecm Dominance 



Strict Lenient 



Small Variety 50.03 
Small Variety Repeated 50.03 
Large Variety 65. 00 



28.81 


38.3 




28.81 


36.9 


47.2 


28.81 


52.5 


52.5 



both scores, the means corsrespondlng to the two small varieties are almost Identical 
considerably lower than the mean for large variety condition. However, analyses of vari- 
ance re'i^al a isilgniflcant effect of variety for the strict criterion (F » 5.25; df = 2/72; 

£ < .01) while the corresponding effect for the lenient criterion did not reach an eiccept- 
able level of significance (F 1.7S; df "» 2/72). However, a further analysis 
of the lenient scores was undertaken, idilch did Indicate that variety had a reliable effect. 
For this analysis, separate scores were obtained for each S for the easy and difficult 
concepts. The following table Indicates the total number of correct responses to each 
concept given sejerately for each variety condition. Concepts were classified as easy and 



Mean Numiber of Correct Identifications of Easy and Difficult Concepts 



for each Condition of Variety! Lenient Sccrlng and Lenient Definition of Difficulty 



Small Variety 
Small Variety Repeated 
Large Variety 



^sy 


Difficult 


(n«5) 


(n»5) 


2.89 


1.78 


2.94 


1.80 


3.50 


1.75 



In deriving expected values for the "strict" definition, the "strict" frequency was used. 
Difficulty was defined separately for each variety condition. See appendix for details. 
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difficult separately for each variety condition on this basis. The analysis of variance 
again Indicates the main effect of Varletyto be nonsignificant (F » 1.91> d.f. 2/72^ 
p < .05), but the Interaction of Variety and Difficulty uas statistically significant 
(F * 3«o8, d.f. 2/72, £ < .05). The effect of difficulty uas of course, highly reliable 
(F • 107.06, d.f. 1/72, £ < .001) and the effect of subarrangements, as In the other 
analyses, was also highly reliable, (F <■ 4.68, d.f. 5/72, £ < .OO5). The latter lndl~ 
cates that the particular set of sentences presented to exemplify the concept and the 
sequence In which they were presented significantly affected difficulty. 

Mean Number Correct (^) of Easy and Difficult Concepts for 
Which (strict) and Lenient Scores are Presented for^^ 

Strict and Lenient Definition of Easy and Difficult'*’ < 

Lenient Definition Strict Definition 





EEbsy 


Difficult 


Easy 


Difficult 


Small Variety 


Lenient 


116.4 


28.4 


57.6 


35.6 


Strict 


(57.6) 


(35.6) 


(48.4) 


(27.8) 


Small Variety Repeated 


Lenient 


49.4 


24.4 


57.2 


37.8 


Strict 


(58.8) 


(36.2) 


(48.8) 


(24.4) 


Large Variety 


Lenient 


70.0 


35.0 


70.0 


35.0 


Strict 


(70.0) 


(35.0) 


(70.0) 


(35.0) 



Lenient definition of easy entailed the five easier concepts and five harder selected 
separately for each condition. Strict definition consisted of easy and difficult being 
selected according to the large variety and' used for all conditions. 

Ihe first table In this section Includes the expected frequencies of correct responses, 
based on the expected strict responses which should occur in response to single sentences. 
These are presented in the appendix. The definition of easy and difficult \jsed in the 
second table and in the analyses of variance is the one in which a separate determination 
of easy and difficult concepts was made for eewh variety condition by observing the nmber 
of correct responses to each concept under each condition. However, the means relative 
to a strict definition are also presented in the third table. For this definition, the 
same classification of concepts into easy and dlfficiilt which obtained for the large 
variety condition was used for eJJ. conditions. The differences between variety conditions 
with respect to their expected difficulty may be compared with the obtained frequencies. 

Ohe strict scores (^) were analyzed further to detemine the extent to which the 
obtained scores deviated from "Best Single" expected scores. These expected scores were 
the frequency In percent with Tdilch the standardization Ss "correct" concept elicited in 
response to the single sentence in the set to \hich it was most dominant. Thus, the 
expected means were the same for all Ss receiving a large variety, but they varied from 
^ to S under the s m a l l variety conditions since the particular best single sentence 
varied as a function of the specific subset of sentences administered. The most striking 
result was that for all conditions, the dbtalned values were reliably below the expected 
values. In each of the small variety conditions only one out of the respective 3^s obtain- 
ed scores ihlch were above the "best single" scores and in the large variety condition 7 
out of the 36 Ss obtained scores above the best single and these frequencies were reliable 
on the basis of Sign Tests j(£ < .01). An analysis of variance on the difference score for 
each S (percent correct ubihg the strict criterion minus the percent correct estimated 
from the best si n gle response) was conducted in order to detemine differences as a function 
of conditions. However, although the large variety conditions showed a «ma.i i at* deviation 
from the expected values than the small variety conditions, the effect of variety was 
not significant (F » 1.82, d.f. 2/72, £< .25). As in prior ai;ielyses the wiai w effects of 
Arrangement ^ Subarrangement were significant (F * 13.39, d.f. 1/T2, £ < .005 and F « 

2.76, d.f. 5/72, £< .05). For this analysis, Arwuigement referred to ^e two Latln^Squares 
which were used to counterbalance the particular selection of sentences and their sequence 
of presentation. The interactions of these control variables and variety were not signif- 
icant. The mean differences (^) for the three variety conditions may be assessed from 
the flmt table in this section. 
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Discussion 



Taken together, the experiments indicate that for practical purposes many different 
sentential contexts are more likely to elicit the correct concept than fewer sentences 
drawn from the same set. However, progressive refinement of the analyses undertaken and 
the controls employed revealed certain limiting conditions under which this was true. 
Specifically, the large variety was significantly superior to the small variety when perform- 
ance was measured in terms of a strlgent rather than a lenient criterion l.e. when the same 
criteria for correctness was employed for small and large varieties. It also tended to 
be superior otherwise. Moreover, the large variety was reliably superior even for the lenient 
criterion when easy concepts were considered, but there was hardly a detectable difference 
between variety condltl^is for the difficult concepts. One might think that there was some 
summation upon increasing the number of dominant contexts, b\it none upon Increasing the 
munber of remote contexts. However, the group of sentences was no more likely to elicit 
the concept than the best single sentence with set, l.e., analyses of the relationship 
between the obtained frequencies of correct responses and the standardization frequencies 
in response to the best single in the particular set revealed for experiment 3 that there 
was no reliable difference between obtained and e:q)ected values although Ss tended to per- 
form below e3^ected values, and for Esiperiment 4 that obtained stringent scores were 
reliably below the best single under all conditions. Although the values tended to be 
closer to the best single under the large variety, the effect of variety was not significant. 
For Esqperiment 2, the small variety of two instances did tend to stimulate the correct 
response to a degree in excess of the best single, but this may have been an artlficat. 

The effect of a Hman variety of three was replicated in two eaqoerlnrents in which the 
occurrence of correct responding was below the best single. Thus, clearly, Ss are not merely 
summating; their scores in response to a group of instances do not even equal the frequen- 
cies which would occur in response to the best Instance in the set. But perhaps, it might 
be wisest to conclude that any summation which occ\irs is usually offset by the Interference 
which occurs from successive Instcuices. 

The fact that obtained values were significantly better than mean domlneuice was 
established for both experiments, but no summation was observed relative to the "best 
single" response. Undoubtedly, Ss received higher scores in Experiment 4- than in the 
previous experiments because auditory presentation was used for the former. 

It would appear that the ease with which a set of instances will elicit a concept 
depends mainly on the probability with which the most dominant instance in the set will 
elicit that concept and not on the sheer number of Instances in the set. This was 
demonstrated in part by the fact that the large variety was only facultative for easy 
concepts and not for difficult ones. The sheer number of Instances has an effect in that 
it provides a greater opportunity for the occurrence of highly dominant Instances than 
does a small variety, on the average. But if their probability of occurrence is low, the 
amount of Interference must out weigh the possible summation. However, it is likely that 
hand-picked small varieties which include the most dominant Instances which are Included 
in any large variety set would produce better results than the large variety which Induces 
more interfering responses than the small variety. It is quite clear that in all exper- 
iments the biggest factor affecting difficulty was the partlcualr set of sentences selected, 
and inextricably confounded with it in the present experiment, the sequence in which they 
appeared. The particular assignment of nonsense words to concepts and the order in which 
concepts were presented appeared to have very little effect. 

The final experiment compared a small variety of three with a small variety of three 
repeated, on the hypothesis that if repetition of the same Insteuices generated new 
hypotheses with the same probabilities that new instances do, the small variety repeated 
would function as a large variety. However, there was barely any detectable difference 
between the two smeill variety conditions in any emalysls. In other words, the effects 
were almost perfectly replicated in the two variety conditions. They suggest that con- 
cept formation does not depend merely on the number of occasions for generating hypotheses, 
but rather, on the extent to which the succeeding instances have high probabilities of 
eliciting the correct hypotheses and have not been observed previously. It is as if each 
S can only make one associative response to each Instance cuid thus it is harder to make a 
new associative response to the same Instance than to make (new) responses to a new Instance. 






(Jhapter 5 ‘ 

Hie Effect of Varlcuice and Variety In Convergent Association 
Prior Work on Convergent Associations^ 



As part of a prior study^ (Aioster and Keppel^ 19^6)^ norms were collected for stimuli 
which consisted of pairs of words which had been used as stimuli on the I^ermo-Jenkins 
list and were Imown to have at least one response in conmon* The responses which were 
collected for convergent association norms consisted of the first word that came to 
after reading both words of the pair. As a way of predicting the frequency of convergent 
responses, the mean response dominance of cme common association was computed as the mean 
frequency in percent with which it occurred in the single word norms, and the convergent 
frequency of that response was assessed from the convergent nocrme which were obtained. On 
the basis of considerations concerning two processes which might contribute to the produc- 
tion of convBigent ewsoclatlons, associative summation, and hypothesis testing, it was 
expected that the frequency of convergent associates would depend not only on the mean 
dominance of the common convergent response, but also on the variance between the two 
members of the pair with respect to the frequency with which each member tends to elicit 
the predicted response. 

The convergent association task had been selected as a simplified miniature concept 
formation situation and the variable of variance among stimulus members is one which is 
ordinarily allowed to vary at random among sets of :*.n 0 tances provided for concept elicita- 
tion. Specifica ll y, but depending on how they were selected, a small variety of instances 
would have a smaller variance than a large variety of Instances . The convergent associa- 
tion situation permits variance to be studied while holding constant the number of different 
Instances within a set. 

As shown In Table 1 the results of the convergent association concerning mean domin- 
ance were as expected, l.e., for both adults and children, the frequency of convergent 
associations increased directly with mean dominance. However, the results for variance 
TOre generally small and insignificant although for hl^ dominance pedrs, children produced 
the selected convergent associate significantly more frequently for low than for hi^ 
dominant items. The same trend, though nonsignificant and smaller, was found for adults. 
This finding could have cone about through the checking of hypotheses if children rejected 
associates on the basis of inability to find some relevance between them and the less 
dominant member of the pair. Perhaps they were less efficient at seeing the relatively 
remote relevance of any association produced than were adults in a comparable situation. 

On the other hand. It mig h t be that greater summation occurred for children in response 
to low variance pairs than occurred for adults. Xn support of this hypothesis, it was 
found, as shown in Table 1, that for low variance pairs, the amount by which the frequency 
of ^e convergent associate exceeded the expected values based on mean dominance was consid- 
erab ly greater for children than for adults, while for the high variance pairs, the adults * 
performance differed little ftom the expected value \dxlle the children’s was clearly below 
it. Consequently, support was found for postulating that both processes contributed to the 
obtained convergent strength In ten-year-old children. 



Ttie Effect of Vtoiety in Convergent Associations 

A major factor believed to affect concept formation and the production of convergent 
associations is the amount of interference from responses competing with the desired 
response. In the usual concept formation situation where variety Is studied, the mean 
dominance of the Instances and their variance may be allowed to vary at random, thus 
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Collection and processing of these data were supported by a grant from NICHD while 
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obscuring the study of competition, Hie convergent association situation however, permits 
ready control of both of these factors. The preceding section sketches briefly a study 
which provides evidence that these variables do affect the prodLuctlon of convergent associa- 
tions and suggests how they enter into an uncontrolled selection of a large and small 
variety of Instances . In the present section, an attempt is made to consider Interference 
and summation In a situation where dlfferentleil results due to hypothesis checking are 
minimized by equating for variance, sets of stimuli which vary In the number of items 
which compose them. 

If one again considers the convergent association situation as a miniature concept 
formation situation, the effect of variety can be fiuaalyzed by manipulating the number of 
different stimuli in the set from which the frequency of the convergent response (s) to 
the set are to be measured \diile controlling for variance. As was evident from the studies 
of the acquisition of verbal concepts, large and small varieties differed with respect to 
the strength of the most dominant Instance in the set j the most doiilnant Instance Invariably 
being present in a large variety and rarely present in a small variety. Similarly, the 
preceding section indicates that not only Is the mean dominance of the set of stimuli an 
Important variable, but also the reuige of dominance or variance of the set. It should be- 
come appeurent that this range would be greater on the average in a large variety than 
In a snail variety of equal mean since the most deviant instances would invariably be 
present in the lairge variety which contained all (or most) of the Instances in the set. 
Consequently, it seemed desirable to determine the effect of variety in a situation in 
which the stimulus sets were controlled both for mean dominance and for varleuice. 

Asstimlng that mean dominance and mecui variance were controlled, it would be expected 
that children woiild be more likely to prvOduce convergent associates In response to many 
different Instances than a small number of different Instances since each additional in- 
stance having a tendency to elicit the response would add to the strength of the cumulative 
tendency. On the other hand, each additional Instance would multiply the number of compet- 
ing associates since all the other associates to that item might be elicited and an the 
other associates common to that item and the others In the set might be facilitated. Further- 
more, a correct association ml^t be rejected on the basis of successive Instances If the 
S Is testing hypotheses and can find no relevance of the association to the new Instances. 
However, these two considerations could be considerably reduced In children ccanpared with 
adults who presemably have more associations to each Item and thus have more potential 
ccanpetltors. Also, adults may have stronger tendencies to test hypotheses. 

In an earlier stisdy, (Podell, I963) conducted with cdlege age adults, fewer convergent 
responses tended to occur to quartets (sets of four words having a common associate) thEin 
to pairs (sets of two words having a common convergent associate). The most likely hypothesis 
was that adults suffered considerable Interference from competing associations which increased 
exponentially as the number of Instances was Increased. Quite possibly children would suffer 
less from such competition. 

Subjects 

One hundred of the fourth grade Ss to whom convergent association pairs had been pre- 
sented were given the present materials, following their responses to the pairs. They were 
from the San Lorenzo Unified School District In California. 

Materials 



Tltiirty two sets of three words (triplets) and thirty sets of four words (quartets) 
were selected of which all were stimuli on the Belermo-Jenklns list and for which 
there <axlsted at least one response in ccmimon for each word canprising a set. The fourth 
grade responses from the BEdermo- Jenkins norms were employed for this selection. Further, 
the triplets and quartets were selected from among equivalent ranges of dominance, and 
stlmui\is sets which could be c<»sti*ued as homogeneous in part of speech. Triplets and 
quGurbets were roughly matched in these respects. 

Ttie triplets and quartets were Interspersed and appeared in one random order In half 
the booklets and in its reverse in the other half of the booklets. The order of presenting 
the words within the stimulus set was randomly determined and differed for the forward and 
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liackw&rd versions cxf the stimulus lists. 

A c<' Jiplete list ot the stimuli from uhlch the Items were selected for the cooiparlsons 
idiloh foUoir appears In the Appendix. It Includes the mean dominance levels (mean 
fretpiency In percent on the Balermo-Jenklns norms of the convergent rasponse to each 
stimulus, the variance defined as the difference In dominance between the most dominant 
and least dominant stimulus In the set, and other pertinent Information. 

Brocedure 

Ss numbering lOk from three classes were assembled In a large auditorium. The book- 
lets were randomly distributed to Ss. Instructions were read aloud. Words ^Ich the 
children could not read were read to them by the experimenters or the teachers vdio were 
present. There was no restriction on the time to complete the task, but they were m*ged 
to work continuously. Two Ss refused to cooperate; two others were discarded at random 
from the other conditions. 

Instructions 



"Don't turn your booklets over xmtll I tell you to do so. I am going to try to tell 
you what to do before you actually lock at idiat is In them. When you do loOk, you will 
see that your booklet has pairs of woz’ds on the first page. No don't t\im the page \mtll 
you have finished working on the first page axul then finish the second page before you 
start on the third page. You will be allowed to turn the page yourself as soon as you 
finish any page. You will find that the first and second pages have pairs or sets of two 
words cm them. The third emd fourth pages have sets of three words and sets of fcur words. 
Now this Is ^at you do: BEAD BOm WORDS AND WRITE! DOWN THE FIRST WORD THAT COMES TO MIND 

AFTER YOU HAVE READ BOTH TEE WORDS. For Instance; consider this pair of words; 

Cat 

Lady 

You would reeul both words (cat, lady) and write the word that comes to mind. What do 
you think of? (Get them to respond and say OK ed!1;er each response). Notice that you can 
write any word you think of. If It Is the first word you think of after reading both the 
words. You might write fur (write) or friend or any you think of. Notice that the word 
you write should be a response to both cat and lady . THEEIB IS NO RIGHT OR WRONG WORD! 
Suppose there were three words In the set like this: 

Horse 

Tree 

Foot 

You would do the same thing you do with two words. Read all three words and then write 
the first word that comes to your mind. Raise your hand If you don't know what to do. 

Work quickly, cmd try to finish before the hour Is over, but be careful to read all the 
words in each set before you think of another word, and do not skip any blanks. Try not 
to look at your neighbor's bcmklets. Also, try to write or print very clearly — • we don't 
care how you spell the word, but we want to be able to read every letter." 

Residts 



percentage frequency of occurrence of the specified convergent associate In 
response to each set of stimuli Is shown In Table 2. It may be apparent from this table 
that many different sets of triplets and qiiartets may be selected which match within 
narrow limits on certain variables but not others. Several sets matching In mean domin- 
ance, variance, and part of speech were selected. In addition, a set of pedrs which match 
the triplets and quartets In mean dominance and mean variance was also obtained. The 
dominance levels, variance means, and part of opeech of each set are presented In Table 
2, together with the frequency with which the convergent association occurred In the conver- 
gent association test, in each set of stimuli. Significance of the differences were assessed 
by means of a sign test for which eeich S was scored for the number of convergent responses 
he produced In response to each set. T£e adjective triplets and quartets did not differ 
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Mean Convargont SVeQ^ueiKvles {^) fqat* Adulte and Children^ of Responses 

Varying In Response Dominance 



Dominance 


Extremely 

Low 


Very 

TjOW 


Low 


Medium 


High 


Very 

High 


Range of 
Response 






ADULTS 










Dominance ^ 


OA 


2.5 


2.6 - 5.2 


5.2 - 


10.0 


10.0 - 20.0 


20,0-30.0 


Variance 




Lc/w High 


Low High 


Low 


High 


Low High 


Mixed 


Convergent 

Frequency 




2.31 2.98 


11,57 10,05 


12.70 


15.61 


15.7if lif.15 


22.09 








CHILDREN 










Response 
Dominance ^ 


OA - 1,2 


l.h - 2, If 


2.6 - 5.0 


5.0 - 


10,0 


10.0 - 20.0 


20.0-30.0 


Varl€uace 


Low High 


Low High 


Low High 


Low 


High Low High 


Low High 


Convergent 
















Frequency 5^ 


1.29 1.39 


If. 96 6,15 


7 . 1 k if. 17 9.08 


9.67 20.19 10.62 


24.06 23.56 



^ For adults 6 pairs repi>ssented each cell; 5^ pairs In aU. For children, 8 pairs 
represented each cell; 96 pairs in all. Response dominance based on Ibilermo-Jenklns 
norms convergent frequencies based on 252 adults and 252 children. 



In ^.he frequency with which they elicited the convergent associate. The medium and high 
quartets elicited the convergent associate In significantly more Ss than did 
Jj;^Plets, M anedog^ result was obtained for sets composed of mixed parts of speech, 
the latter were largely composod of the same stimuli. For 

approximately matching nean dominance 
dominant sets the pairs elicited the convergent 
seta the -® either the triplets or quartets. For medium dominant 

hS tw ^ convergent response from significantly more Ss than the triplets 

but they did not differ from the quartets, • ^ 
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JS^’S? ^ Matched for Moan Doolnance 
and MMn yaraanca and Specif lad with Qaapaot to Part of Speech 



(n - 7) 
(n » 6) 

NOUNS 
Low Dom. 
(n « 7) 
Med. Dom. 
(n « 7) 
High Dom. 
(n - 7) 



Low Dom. 
(n » 8) 
Med. Dom. 
(n - 8) 
High Dom. 
(n a 8) 

Overall 
(n a 2 k) 



Mean 

Dom.^ 


PAIRS 

Mean Conver- 
Var.^ gent 
Freq.^t 


TRIHJITB 

Mean Mean 
Dom.^ Var.^ 


§■11 

1 


tfean 

Dom.^ 


QUARTETS 

Mean Ccmver- 

Var.^ gent 
Preq.^t 






U.57 

11.31 


20.31 

20.63 


12.71 

11.83 


13.01 

10.50 


19.66 

18.83 


12.00* 

8.83* 






2.97 


3.03 


2.57 


2.88 


3.06 


2.57* 






6.81 


11.63 


6.29 


6.96 


11.74 


10.00^ 






13.98 


23.17 


8.43 


13.96 


29.57 


14.00^ 


; OP SPEESCH 














3.05 


2.65 4.63 


3.14 


3.32 


2.63 


2.85 


2.80 


2.50^ 


6.75 


9.60 9.38 


7.03 


12.00 


6.28 


6.99 


11.18 


9.38^ 


14.86 


22.52 11.75 


13.72 


21.65 


9.50 


14.25 


30.28 


13.75^ 










6.17 






8.54 



^ Triplets and quartets were not slgnlflceuitly different in convergent freq^uency. 



The frequency for quartets was significantly higher than for triplets (p < .02). 

2 

The frequency for quartets was significantly higher than for triplets (p < .01). 

mm 

^ The freqiiency for pairs was significantly greater than for triplets (£ < .05) or quartets 
(£ < .02); triplets were not significantly different from quartets. 

The frequency for pairs was greater than for triplets (g < .05) but not significantly 
different from quartets; quartet frequency was significantly hl^er than triplet frequency 
(£ < . 01 ). 

5 

The frequency' for pairs was not reliably different from the others; the frequency for 
quartets was significantly higher than for triplets (£ < .01). 



Since the results for the matched sets of triplets^ quartets^ and pairs were In- 
consistent^ the data were reanalyzed. All available data ware plotted (not shown). 

Instead of using the convergent response for pairs which was previously used, the most 
frequent common response to et»ch pair was determined In order to match them more closely 
to larger sets, l.e. since common responses to three or more Items are so rare, the 
common response which had been employed was thus the most frequent. Thus the pairs 
equated with triplets and quartets were plotted and showed a clear superiority of' pairs 
over triplets and qpartets which seems to increase markedly with frequency. The 
figures (not included) show the frequency of convergent responses as a function of the 
mean dominance of the set and as a function of the most dominant word In the set (best 
single), Curiovusly enough, both figures, highly similar, reveal the triplets to be less 
facultative than the quartets, and this curvilinear relationship recurs consistently in 
the comparisons which have been mede, but the values for the two largest sets are extremely 
close. 

Since the figures discussed above do not Involve controls for variance In the case cf 
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tha naan dooilnAxica curve or mean, dominance in the case of the curve of the most dominant 
word, another plot vae made in which sets of pairs, triplets, and quartets were matched 
item for item veiy closely for the domi'iance of the most frequent common convergent 
response and within avallalbe limits, for the frequency of the best single response* 
Triplets and quartets were matched first. Their dominance fell within ICff) and when the 
frequency of the "best single" was unequal, it was greater for that item having the lower 
dominance. After ik matched pairs of triplets wid quartets were assembled, pairs which 
matched the weaker of the two as closely as possible on both measures were collected. 

The data are presented graphically in the appendix. 

Although the convergent frequencies did not differ among the three sets on the basis 
of a sign tost, the mean convergent associations obtained differed considerably in freqency 
(%). The mean for pairs was l4.20, for triplets, 6.36, and for quartets, 9.64; the 
superiority of pairs over the larger sots was marked. Superiority of pairs was signif- 
icant (P - 3.50; d. f. 2/26} £ <.05). 

Discussion 



In an earlier study of adults (Podell, I.963), the frequency of convergent responses 
to pairs were found to bo greater than the frequency of convergent responses to quartets 
which were matched to the pairs in combined probability of eliciting the predicted response 
and were also superior for pairs equal to the quartets In mean dominance when the variance 
was low. For the present study of ten year old children, a similar superiority of pairs 
over quartets (and also over triplets) was observed* When the convergent response which 
was employed was the most frequent common response on the basis of the single-word norms. 
However, when the response was unselected, as for adults, no consistent superiority of 
pairs over the triplets and quartets was observed. This trend toward less difference 
between pairs and quartets for children is consistent with the notion that fewer compet- 
ing responses exist for children than for adults* A striking difference among the three 
sets was that the pairs were clearly the most variable* 



Wherever a difference was observed, the quartets were consistently superior to the 
triplets. However, the magnitude of the difference was considerably smaller than the 
difference between either of those sets and the pairs. The clear superiority of the pairs 
to the other items is quite consistent with the results for adults and with an interference 
interpretation of our data in that it would be expected that the number of responses which 
could compete with the common convergent response might be much greater in sets of three 
or four than in sets of two because the number of associates which could compete might be 
estimated on the basis of the total number of a’wallable associates to all of the single 
words in the set. In addition, more different responses are given to compounds than to 
single words (Misgrave, 1958). Thus, the larger the set, the larger the possible pool of 
words which could compete with the predicted response. Clearly, the possible summatlve 
effect of adding stimuli is minimal compared with the detriment which derives from adding 
to the number of potential interfering responses. Apparently, however, the balance shifts 
as the nuaiber of items added to the set increases. The small but consistent advantage of 
quartets over trios suggests that the number of new competitors Introduced by the addition 
of one new stimulus when three are already present is completely offset by the gain due 
to the additional ellcltor of the response. Consequently, there is reason to believe that 
both factors are operative* 



reason for believing interference rather than summation to the maior 
aetenn^t of obtained differences Is the fact that the observed oo^^gent rSICses 

SM» strength as that predicted froj the "best slngll" 
stimulus, but did not exceed this value. On the other hand, for trlnletn anfl 
the convergent frequencies approximated the mean dominance of the set and were^rkedly 
l^r th^ those expected on the basis of the "best single" responsrirthrsetr to 

evidence of any induced elevation in tte frequency oAhe^onver- 
gent response for sets of any size. But interference was greater in the larger sets. 

affecting the superiority of pairs concerns the relative influence 

norti^n°o? *^® ®®* undoubtedly bear a la?^ pn . 

portion of the total weight, compared to its effect in a large set. But in addSlL 

there is reason to believe that the first and last items in any set have greater * 
Influence than middle items in determining the total value of?he set (Amster 1966) 

Md needless to say, the probability hat an item will appear to one of these' noaltlona 
is greater when there are only two items to the sot than ^en there are m^e tC“vo? 




Chapter 6 



The Effect of Convergent Associative StrenglJh and Stimulus Variance 
on Conceptual Grouping and Learning Difficulty 



Frequency of convergent responses should depend not only on dominance, but also on 
valance. If dominance level and variance determine convergent frequency, they should also 
affect learning rate In a similar fashion. Consequently, pairs wMch were known In those 
respects were selected for palred-tissoclate learning. It was thus expected that for high 
low levels of dominance, low variance pairs should be learned more readily than pairs 

at learning should also increase directly with level of dominance. 

Strength of the associative connection between the stimuli and the responses should be a 
major source of pair difficulty. In contrast to children, for adults strength of assocla- 
clve co^ctlon between words has been found to have little effect within a broad range. 

5 j,?. degrees of association produced significant medlatlonal 
fMllltatlon, but they did not differ In relative efficiency. However, degree of associa- 
tive strength has been shown to affect difficulty of learning word-pairs in children of 

hree grade levels (Shapiro, 1965). The present study attempts a further investigation 
of this factor. ® 



^ conwjgent assoclatlcm suggests the relevance of learning of pairs 
® convergent response would be learned to each of the stimuli 

response being learned to two stimuli. 

If the Ss are learning such lists by doublets Instead of by single pairs, it would be 

SSSm dlfflc^t^^^^s“fJ° response dominance, convergent frequencies should predict 

difficulty ^d the tendency to group pairs into doublets during learning. This 
b^f together on the basis of some conceptual slmlleSty should also 

^ common convergent associate to them, Irrespec- 

tlve of jAether that common convergent associate is the one being trained. For exam ole 
the convergent primary to bla^ and 3^ was scdorlnd^ ;as ^s™ ' 

UwTEEr response to-he-tralned to the tSo was 
^® Srcmpe^d together and the response learned more 

stimuli ^ another doublet in ^Ich the 

stl^l did not ha\e seme common associate which would tend to link them. On the other 

of^the tsoSi?+<i^^ more difficult to learn a particular convergent response if the strength 
^ ^ convergent response to the individual words was weak and the ^rength 

other nr\ primary was relatively strong and thus conpeted with the learning of tie 

response. Consequently, the tendency to group pairs within doubJftrd^ 

1^ learning should be assessed as a variable separate from speed of learning, and strenath 
of convergent primary could Influence them differently. ^ ^ 

. primary might be expected to Influence speed of leeimlng in a way which 

o«er.d above. It has b^ ?or?hfle 1 m- 

® words, that ease of learning depends directly on the strength of the 
associative primary responses. To the stimulus words in that responses are more easilv 

to^tlmuii Strang primary responses in free -association tests than 

relatively weak primary free -associates. This phenomenon was 
control conditions of an experiment reported by Balermo and Jenkins 

L^he*atren^h^o?*th^^"®r' Of leamlng the control pairs varied as a direct function 
of the strength of ^e primary normative responses to the stimulus words. Ttxe effect 

occurred again in the control conditions of an experiment conducted by Wlcklund (1964), 

the expected trend was found for the fourth grade Ss. A su^le- 
M conducted at that time using Ss from the same clasLooms 

control group and employed a nine-pair list of unassociated 

elicited veiy strong normative primaries, three 
thp ^?^® relatively weak primary responses. None of 

!!S^® ®®“® ^^°®® presented to the discrepant 

findings for the supplementaiy greup supported the original finding, l.e., 

strength of prlmaiy response, even though that response does not actually occxir In the 



experimental situation, varied directly vlth ease of paired-associate learning. 

A final replication (unpublished) vas performed to rule out the possibilities that 
the earlier lists were confounded by some orderly variation of any tradltlonall^r effective 
variable. Stimuli eliciting either strong or weak primary responses were paired with 
unassociated response words. All words were nouns of four or five letters with Ihomdlke- 
Lorge classifications of A or AA« Four different setti of re-p6tlrlngs of stimuli and 
responses were used; and, since the phenomenon had always occ\irred under mixed-list condi- 
tions, mJxed-Ust an£L unmlxed-list conditions were also compared. !Ihe findings again 
replicated the ecu^ller outcomes and su3?Ported the contention that the phenomenon is not 
eurt If actual. 

The present stu/^y Is an attempt to determine whether a similar effect Is found when 
the strength of primary variation Is based on Convergent Association normative mateilals. 
Since the Convergent Association norms were collected In a free-assoclatlon situation, 
the associative mechanisms should be highly similar and resulting associative materials 
should have characteristics similar to those of regular, single -stimulus, single-response 
norms. 

Xt should be noted that in the present experiment the response words are associated 
with the stimuli whereas this was not the case In the studies discussed above. A poss- 
ible alternative explanation for the effect has been suggested by Wlcklund, Palermo and 
Jenkins (1964) for situations In \dilch associates are learned. The outcome of the present 
experimentation might sxiggest some resolution of the alternative explanations noted above. 

It Is possible that the strength^of- primary phenomenon Is a reflection of competition 
between the response to-be-tralned and the primary. A strong primary may be more readily 
discriminated from a respoose to-be-tralned than a weak primary and this factor could 
operate slmiliurly with respect to the learning of doiiblets . Thus, a strong convergent 
primary should facilitate the learning of doublets for which the response was a convergent 
associate compeu*ed with a weak convergent primary. 

The experiment described In the preceding chapter Indicated that for ten-year-old 
children, tiie production of convergent associates to p^lrs was more frequent than the 
production of these associates to triplets or quartets ;shen the overall dominance level 
of the convergent associate was low. But when the dominance level wbb Increased, quartets 
were more effective. This suggested that the relative Importance of two factors, amount 
of Interference-to-be-overcome and the absolute levels of dominance of the constituent 
stimuli, might shift In Importance. The amount of Interference would be expected to shift 
with level of dominance. In that with Increasing mean dominance, the convergent responses 
being studied would be higher In the convergent hlersurchles . Otherwise, on the average, 
the seme number of competitors would obtain, for pairs of high and low dominance, but for 
all levels of dominance, the number of potentially Interfering responses would Increase 
with the number of stimuli In the set. Thus, It appeared that for low levels of dominance, 
the number of competitors Is a preponderant factor in determining the frequency of the 
convergent associate, but for higher levels, the absolute frequency of the most and least 
dominant Item may be the more donlnant factor. 

Sub.1ects 

Summer school children of approximately nine and ten years of age who had completed 
third grade were randomly assigned to four Independent groups. At the time of testing they 
were In attendance at the San Leanfro Sumner School which Is conducted by the San Leandro 
Unified School District. In no case was the program they were taking remedial. 

Experimental Design and Materials 

Pour different l8 pair lists were employed In which l8 different stimulus words were 
paired with nine different response words. East list was presented in three different 
random orders with the same starting order given to each S. Stimuli paired with the sane 
response were never presented consecutively. Independent“groups received each list. 

The experimental design consisted basically of an Independent groups design In \hlch 
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“ * two-by-two factorial design. The two character- 
extent of the variance among the Btimulue pairs and the strength of the 
In addition, three levels of convergent associative strength of con- 
M ^ stimulus pair and Its response-to-be-learned was varied ^thln lists 

4 -+^ employed appear In OJable 1 of the Appendix. Ihe character- 

1 within each subgroup, for each list are shown in Oteible 

symmetrically and systematically in the respects men- 
+^'+5 as possible with respect to the strength of the primary 

to the Individual words and in the Interltem associative strengths, but this 

RMuon^ ^cause ctf the limited number of pairs \dilch were available. 

Responses of fourth graders from the BsLLermo- Jenkins norms were used. 

Pilot Study 

running tte Ss listed above, the lists were given preliminary test on 4th 
tSt district, but this preliminary work on approximately 20 Ss indicated 

^ thereupon, four younger children were“tested as 

the basis for using the younger age group for the present experiment . 

Experimental Procedure 

Standard p^red-associate learning with a 2-2-2-rate and a 6 sec. intertrial interval 

thf a Phipps and Bird memory drum. After E obtained the S's name and age, 

the standard instructions \rere given^ 6ts follovs : "" ^ ^ 

Ill 1°^ ^ords. Here on this side (point to left 

^ ^ seconds later the window on this side (point to 

v®+ +v.^ '^®i ®f®*^ will see a second word. Your Job is to try to tell me 

^® '’®^®^® second window opens. There are eighteen pairs 

So that you win know what the pairs are going to be, the first time we go through the list 

both words in each pair out loud. Then after thft I wairt you to 
^^® before you see it. You do not need to say the 

w ^^“®* ^.^^® youl^make a lot of mistakes, but after yL 



Is that clear? Alright, let's start." 

mer a familiarization trial, during the 6- sec. between trial interval: "Verv good Now 
begin guessing the second word before you see it.” ^ Nov 

fsailiarlzation (study) trial preceded the anticipation trials. All Ss vrere 
given ^en vriShls • 

Results 



Correct_^.sponses and Overt Errors . Analyses of variance were conducted 
^h two measures of rate of learning, number of correct responses and overt errors. They 

Si?f® ^^®^ *^® similar in nature and yielded substantially 

tJSce Pot eacli dependent variable was conducted ^ 

one, the doublets within each list were divided into three sets, high, 

^ i OH "the basis of conviergent associative strength; for the other, the bbxl ^ 

response rrom the single -word norms. 



Ibe means for the four lists appear 
Convergent Primary and Variance were not 
However, the effect of Variance avowed a 



in Table 2. The main effects of Strength of 
significant in any of the analyses in question, 
trend in both analyses of number of correct 



^5 

responses (F « 3»^ and 3*^^# d.f. l/6o, £< .10); i.e., more correct responses were given 
to high variance doublets than to low variance doublets for the ten trials as a whole. 
However, although the low variance doublets were leeu^ned more slowly, more errors were 
made on the high variance doublets initially. Table 3 and Figure 1 Illustrate this inter- 
action of Variance and Trials which was reliable for one analysis of overt errors (class- 
ification of pairs by convergent strength) and showed a strong trend for the other (F « 
2.89, d.f. h/BkO, £ < .10 and F « 3.63, d.f. 4/8^# £ < *025). 

For most lists, anedysls of the doublets grouped by convergent associative strength 
entailed many shifts in items from one category to another, as compared to those employed 
in the analyses based on mean associative dominance. However, the results were hl^ly 
similar nonetheless. Tbe main effects of associative strength, shown in Table h, were 
significant in all relevant analyses, £ < .00^.^ 

These interactions also indicated that high strength items are more difficult to 
learn when their primaries are weak than yhen they are strong, but that low strength 
items are more dlfflciilt when their primaries are strong. In general, the low strength 
items by either definition were more difficult than the high strength items, but the 
differences between the high and medium strength items were not consistently as antici- 
pated. However, for both types of associative strength the hypothesized order of dif- 
ficulty obtained for cmalysis of number of correct responses. Tiie interactions with 
trials were significant and highly similar in the etnalysls of convergent and mean associa- 
tive strength as shown in figures 22 and 3 and Table 5 (F * 4.80 and 3*62, d.f. 8/840, 

£< .005, respectively). Ihe same interaction of Associative Strength and Trials was 
also shown for number of overt errors when associative strength was measured by mean 
dominance (F = 2.54; d.f. 8/840} £ < *02^), but did not show a comparable trend for 
convergent associative strength. Table 6 presents the relevant means. Hie error data 
for both types of associative strength Indicates a significant Interaction between Strength 
of Primary, Associative Strength^ and Trials. Figures 4 and 5 illustrate the consistency 
for the pairs having a strong convergent primeuy, between the error data and the results 
found with number correct. However, for pairs having a weak convergent primary, there 
were deviations which occurred for the first two trials. The most marked of these was 
that for analyses of mean dominance the high mean dcminant pairs were the most difficult 
for the first two trl6d.s,and for the analyses based on convergent strength, the medium 
convergent strength pairs were most difficult within those lists, for the first two 
trials. Thereafter, the data became increasingly more consistent with the expected 
pattern ! That difficulty would decrease with strength. 

The interaction between both types of Associative Strength and Strength of Convergent 
Primary was significant £ < .OO5 in all four relevant analyses . The means appear in 
Tables 7 and 8, and indicate that the expected decrease in difficulty with Increased asso- 
ciative strength does occur for the pairs having strong convergent primary, but does not 
show as strong or as consistent effect for the pairs having weak primaries. However, in 
all cases the low associative strength pairs are the most difficult. 

Hie Intereictlon between Variance and Associative Strength was significant in all 
relevant analyses .3 

^ For the analysis of Convergent Strength, the F values for number correct and number of 
overt errors werei, respectively, F « 78. 7o and 31.82, d.f. 2/84o. For the analysis of 
Mean Dominance, the correspcxiding*~values were F » 4o.88 and 14.^7. 

2 

The linear trend for the interaction shown in Figure 2 was significant, (£ < .005 ) l^ut 
the quadratic trend was not. 

3 

The interaction of Associative Strength and Variance are described in the following 
sequence, number correct followed by uumb<3r of overt errors for convergent associative 
strength, (F = 31.82 euid 17*89# d.f. 2/340, £< .005) and number correct followed by 
number of overt errors for mean associative strength (F « 47.50 and 22.92, d.f. 2/84o, 

£ < .005). *" 




k6 

The progression in difficulty frcia the low to high strength peiirs was consistently 
more marked, in the low variance pairs. (Qhhles 9 and. 10 show the relevant means.) How- 
ever, the progression in difficulty from tlie low to the high strength pairs depended not 
only on variance but also on Stirength of Primary, as Illustrated by the significant 
triple interaction among these variables.^ SpeclflccQly, the means shown in QJable 1 
indicate tliat the progression in difficulty from the low to high strength pairs show 
smal l departures from regularity (reversals involving medium strength items), with the 
exception of one set of means which is regulcu:* and one vhlch entails a large departure 
from regularity (fewer correct responses to low strength pairs them to high). The 
latter effect occurred in the high varlemce pairs having weak convergent primaries. 

The error data, shown in Thble 11, show a consistent decline in difficulty frcxn the 
low strength to the high strength pairs ^dilch is more marked for low variance pairs and 
for pairs having strong convergent primaries, with the discrepancy though minimal, again 
appearing in pairs for which the convergent primary was weak and the variance was high. 

Grouping Scores . Scores were computed for each S for each group of doublets divided 
by means of convergent associative strength. The method used was devised by Chalmers and 
entcdls the computation of the chance frequency with idilch errors would occur in response 
to both pairs within a doublet, given every possible number of errors on that trial. 

For Instance, if two errors occ\ir on one trial, the chance probability that both would 
occur in response to pelrs within a doublet is 2/l7» The expected clustering score (num- 
ber of errors occTiodng in response to the pairs within doxiblets) is given by the formula: 

C * n (n-l) 

N - 1 



where n is the number correct on a given trial and N is the number of pairs in the list. 

The formula pertains to doublets although a similar"* version could be developed for leirger 
sets of related pairs. 

The mean differences between the actual number of errors which appeared within couplets 
and the number which would be expected by chance was obtained for each trial and for each 
S. The ^s ' average difference was used sis the dependent variable in sm smalysls of vsur- 
lance in ^dilch the convergent associative strength was the repeated measure and Variance 
and Strength of Erlmary were the experimental variables. The effect of Ysmlsmce was sta- 
tistically significant (F = 7*44, d.f. l/6o, <.025), Convergent Strength was not a factor 

(F > 1), and Strength of Primary showed a trend (F * 2.94, d.f. l/60, £ < .10). Specific- 
ally, larger degrees of clustering occurred in response to low vsmlsince pairs than to high, 
the means being .21 and -.03, respectively, and some tendency was observed for more cluster- 
ing to occur in response to pairs having strong primaries, the means being .l6 and .01, 
respectively. Although there was no evidence of any main effect of convergent strength, 
there was a significant triple interaction (F = 2.10, d.f. 2/l20, £ < .005). The relevant 
means appear in Table 12. The table suggests that the difference between low smd high 
variance pairs occurred only for the medium and high strength pairs having a high conver- 
gent primary and for the low strength pairs having a low convergent primary. 

It may be of Interest to compare Table 11 with Table 12 in order to assess the rela- 
tionship between performance and clustering. It would appear that for the relatively easy 
pairs (high and medium in strength), the tendency to cluster is not clearly related to 
performance, but for low varleuace pairs having weak primaries the tendency to cluster is 
eissoclated with poor performance. 

Error Analyses . The data for each S were processed with respect to the frequency of 
four types of overt errors: The total number of stimulus intrusions (S-errors); the total 



The interaction of Associative Strength, Varlemce and Strength of Primary were, in the 
order Indicated above, (F « 17.43 and 6.58, d.f. 2/840, £ < .005) and (F « 7.72 and 2.35, 
d.f. 2/840, £< .005). 



nuniber of stlmuliis intrusions >rtiich consisted of substituting for the correct response 
the other stimulus within the same doviblet (g); the total number of response intrusions 
(R-errors); the total number of extralist intrusions (E-errors), Ofe,ble 13 presents the 
total frequency of these errors for e€wh subgroup, Ihe total number of S errors includes 
the G errors. On a chance basis only l/l7 of the S errors woidd be G errors \diile all 
of the obtained percentages were gret.-er than l/3.“ This measure concerned only overt 
stimuliis errors, in contrast to the clustering measure which employed i types of overt 
errors, but only made use of errors idiich occiirred on those trials on \rtiich 2, 3, or if 
errors occurred in response to each subgroup of three doublets. Also, the present 
measure, G errors or the proportion G/S (^t), clearly indicates grouping, A comparison 
between the two measures is afforded in lEable lif in \diich the proportion of G-errors from 
among the total nuniber of S errors is presented together with the cliister scores. For 
both measures, less evidence of grouping exists for the weak primary, high variance list 
than the others. High agreement between the ^ G errors (the proportion of the total 
number of overt errors which are G errors) and the cluster scores as shown in the last 
two c oilmans of Table 13 , The condition which showed maximum evidence of grouping was the 
strong primary, low variance condition and the other low variance condition was the 
second greatest in this respect. 

An analysis of variance was carried out with G-errors expressed as a percentage of 
the total number of overt errors made by each S, Despite the possible inhomogeneity in 
the scores, and the lack of noarmality which would be assumed by the use of percentages, 
a constant was added for the purposes of the analysis and no transformations were made. 

The main effects of Strength of Convergent Primary and Variance were significant (F = 

5*155 d,f, l/6o^ ^ < ,05 and F « 5*^13 d,f, 1/6O3 ^ < ,025)^ respectively. The m e a ns 
shown in the final table indicate that a significantly greater proportion of o’.ert 
errors consisted of the other stimulus within the doublet for those lists containing 
doublets with strong rather than weak primaries and low variance rather than high variance 
doublets. In other words, the evidence suggests greater cohesiveness of low variance 
doublets and those with strong convergent primaries , 

Discussion 



The results indicate large effects of associative strength and interrelationships 
between this variable and the other major experimental variables. However, the effects 
of mean dominance and convergent strength are not differentiable on the basis of the 
analyses employed. In general, low strength pairs were more difficijlt to learn than hi^ 
strength pairs, and the means deviated from this pattern in only one case, for high var- 
iance pairs having weak primaries. In this case the performance on the low strength 
pairs was markedly better than performance on the low strength pairs in the other three 
lists. It was also true that there was significantly less clustering in this deviant list 
than in any other list; the amount of clustering anployed being definitely less than 
chance. This suggests that these Ss were deliberately avoiding clustering - and it helped 
them learn! “ 

As might be expected, the differences in difficulty among the high, medium, and low 
strength doublets diminished over trials. Moreover, the differences among the high, 
medium, end low strength items were more marked and regidar for the items having strong 
convergent primaries and for which the variance was low. This was due in part to the 
significant superiority of high strength items having strong primaries over high strength 
items whose primaries were low, E^is effect is peu^tlally cnalogous to the effect obtained 
with strength of single-word primary, ^ich suggests that it is easier for children to 
learn new items in response to words having strong primaries than to words having weak 
ones (Wicklund, 1964), In this case, it was easier to learn responses to doublets 
having strong convergent primaries. One would expect that more clustering would have 
occurred in the case of doublets with strong convergent primaries, but this was not con- 
sistently the case. For relatively strong items having strong primaries, clustering only 
occurred when the variance was low. Thus it would seem that Ss did not cluster through 
the mediated primary response, but rather in response to the particular response-to-be- 
leamed. 

The fact that more clustexlng occurred in response to low variance pairs than to 
hifi^ variance pairs cou’^d have reflected an artifact: that the lo-^ variance pairs within 




a doublet were more nearly equal In difficulty than any other pairs within the list. Thus^ 
for high variance 11s ts^ pairs outside* of doublets could have been more nearly equal in 
difficulty 6uid this would reduce the observed clustering therein. This possible artifact 
does not, however, explain the fact that aB hypothesized, there tended to be more cluster- 
ing in daiblets for which the convergent primary was strong. Nor does it affect the fact 
that for low strength items there was less clustering in high variance doublets when the 
strength of the convergent primary was weak than when it was strong. Moreover, it could 
not concern the corroboration of the cluster score findings by the relative frequency of 
G-errors . 

The reason for vaiying Strength of Primary and Variance was that it was hypothesized 
to affect grouping during learning, which was assumed to be facilitative . There is no 
doiibt but that these variables did affect grouping in the hypothesized direction although 
the effects were less consistent than would be desired. However, the expected , facilitative 
effect of grouping is clearly not upheld, and there is a suggestion that under s one cir- 
cumstances it may actually interfere. 

Although the high variance pairs tended on the whole, to be learned 
more readily than low variance pedrs, or the first two trials the effect was reversed. 

At the outset, learning would be expected to reflect more directly the associative strengths 
between the members of the pedr than later learning, and indeed, the effect was consistent 
with the expectations based on the frequencies of the convergent response as a function cf 
mean dominance and variance, wherein, within the ranges investigated, and where reliable 
results obtained, the incidence of the convergent response to low variance pairs was 
greater than in response to high variance pairs. Although the reasons for a shift in 
the relatlvfi difficulty of low and high variance pairs may not be immediately obvious, 
they can be explained ad hoc . Specifically, it seems likely that in high variance doub- 
lets, the more dominant pair would be learned very qiiickly, leaving only the less dcmlnant 
pair to be learoed. For the low variance doublets, both pairs would take longer to be 
learned than the more dominant pair from the high variance doublet. Thus, for hl^ var- 
iance doublets, the effective length of the list would be halved for most of the learn- 
ing period, facilitating the Ss ability to learn the remaining half. For the low variance 
doublets, the effective length of the list would thius remain relatively long for mor 
trials during learning, thus creating greater difficulty in learning the pairs. 

Difficulty of learning within lists could be, in petrt, explicable by the imperfect 
Hatching of items in the relevant characteristics. However, the results do not, on the 
whole, support this interpretation. For example, the fact that for medium and low strength 
doublets the overall result obtained that high variance doublets were easier to learn 
than low variance doublets, but for high veu:lance doublets the trend was in the opposite 
direction. Inspection of initial strengths reveals that in most cases, the initial strengths 
of the low variance doublets were higher; yet, they were actually found to be harder to 
learn than the high variance doublets. The obtained result is thus consistent with the 
shortened list interpretation described above. For the high strength pairs, any differences 
in difficulty between high and low variance lists would have to appear relativeDy early in 
learning during \diich time performBuce on the high variance lists would be expected to be 
superior. Since all items under both variance conditions would then be learaed qvJLt^ 
readily, the difference in number of trials to learn the two pairs of a doxiblet woiild be 
relatively small and therefore, the advantage of shortened list length for the high var- 
iance pairs would be reduced. 

The tendency to group pairs within doublets d\iring learning was hypothesized to be 
greatest for doublets having strong convergent primaries and low variance, and in fact, 
clear confirmation of these hypotheses was obtained by two independent analyses; the 
frequency of G-errors and the degree of couplet Ing relative to chance values. For the 
latter anal 3 »-sls, the effect of strength of primary did not quite reach statistical signif- 
icance (£ < .10) but the means were in the expected direction. Also, for the latter 
analysis, the effect of grouping was fomd to depend on the convergent associative strength 
of the doublets. (This variable could not be aneOyzed for the other measiure.) In general, 
there was little evidence for grouping any pairs within doublets when tie variance was high, 
but when the variance was low, the possibility of such groiiping was strengthened. Specific- 
ally, for doublets of low variance, strong grouping occurred among the high and medium 
strength items ha,vlng strong convergent prjboarles. However, some grouping also occurred 

























in lent strength doublets having veak pritnarles. The effects cannot be explained in terms 
of the freq,uency with which the cony^ response -to-be -learned was also the convergent 

l^lme^ oceth^ ih Sev<^ in high strength doublets, but none 

in the set of doublets characterized on the one hand, by low variance and strong conver- 
.gent primaries and on the- Otitor hlmd, by grouped during learning. The major 

effect seems to be that low /Glance promotes grouping, and the extent to which It occurs 
depends on the strength of the response-to-be-trained as a mediator and on the strengths 
of other potential the Convergent primary Is a prime candidate. One 

way In which low variance promotes grouping ccmcerns the fact that the pairs within low 
variance doublets are more etiual in d^ffictiLt^ than pairs within high variance doublets; 
s^d tbiS^ equality to learning during which such grouping 

could occur. Also, any lirdEages which occur after learning one ot pairs within 
a doublet would be harder to detect. They wculd not appear on the coupletlng measixre 
and the likelihood of G-errors would be drastically reduced after the learning of one 
pair through the stimulus and zesponse differentiation which Inevitably accompanies leaum- 
Ing. 

In general, the results concerning sissoclatlve strength are highly similar for the two 
types. However, If pair difficulty rather than doublet difficulty were analyzed as the 
unit, it Is very likely that associative dominance would relate more directly to rate 
of acquisition than would convergent strength. 
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TA-Tff 1 

Mean Values (^) for Each Subgroup Within Each List 
of the Manipulated and other Stimulus 

Characteristics, Showing cdso the Mean Ifumber of 



Correct Responses During Learning 



Dominance 


Mean 


Conver- 


Var- 


Strength 


D^st 


Combined 


Mean 




Dominance 


gent 


iance 


of Con- 


Single 


Probabil- 


Nimber 






Strength 




vergent 

Primary 




ity 


Correct* 



ASSOCIATIVE STRENGTH 



Weak Convergent PrltnArv 
Low Variance 



Low 


1.37 


8.73 


0.07 


Med 


7.20 


7.01 


3.73 


High 


16.50 


18.39 


10.20 


Overall 


8.36 


11.38 


4.67 



14.68 


1 . 4 o 


8.67 


8.91 


10.05 


9.07 


13.83 


8.71 


23.28 


22.00 


30.57 


9.72 


16.00 


10.82 


17.69 


9.1 



Low 

Med 

High 

Over€Lll 



High Variance 



1.57 


2.91 


0.73 


13.23 


1.93 


3.13 


10.14 


4,50 


8.99 


4.87 


9.92 


6.93 


8.87 


10.61 


15.30 


15.34 


22.93 


15.87 


27.27 


30. 4 o 


9.92 


T.29 


9.08 


9.51 


13.00 


12.04 


14.13 


10.2 



Strong Convergent Pr-yi|p.irY 
Low Variance 



Low 


1.87 


3.97 


0.93 


Med 


5.23 


5.29 


2.87 


High 


18.00 


13.62 


6.13 


Overall 


8.37 


7.63 


3.31 



27.64 


2.33 


3.70 


- 8.79 


24.20 


6.67 


10.23 


8.40 


24.74 


21.07 


32.27 


11.00 


25.53 


10.02 


15.40 


9.1 



Hl£^ Variance 



Low 


2.53 


5.55 


2.27 


Med 


12.90 


5.56 


21.07 


Hi^ 


22.43 


20.50 


35.47 


OvereJJ. 


12.62 


10.54 


19.60 



24.07 


3.67 


5.00 


8.64 


27.19 


23.73 


25.67 


10.56 


20.50 


39.80 


43.20 


10.14 


23.92 


22.I1O 


24.62 


9.8 



CONVERGENT ASSOCIATIVE STRENGTH 



Weak Convergent PplmftTnr 
Low Variance 



Low 

Med 



1 3.69 


3.37 


1.27 


12.04 


4.00 


12.50 1 


1 7.66 


8.50 


5.3.3 


12.57 


11.13 


16.30 * 



Continued on next peige* 



T .75 

9.90 




a. 



Table 1, contlmied 
Convergent Associative Strength 
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High 

Overeai 


22. 7h 
kM 


13.20 

8.36 


0 

VO VO 

• • 


23.41 

16.00 


17.33 

10.82 


24.27 

17.69 


9.80 

9.1 








High Variance 






• 


Low 

Med 

High 

Overall 


2.90 

8.99 

15.35 

9.08 


1.57 

5.77 

1^.53 

7.29 


0.73 

7.27 

20.53 

9.51 


13.23 

10.98 

l4.8l 

13.00 


1.93 

9.4 o 

24.80 

12.04 


3.13 

11.33 

27.93 

14.13 


lo.i 4 

10.61 

9.92 

10.2 






Street Convercent Primary 
Low Variance 








Low 

Med 

High 

Overall 


3.18 

6.07 

13.61 

3.31 


2.23 

4.87 

18.00 

8.37 


0.93 

2.87 

6.13 

3.31 


28.97 

22,88 

24.74 

25.53 


2.33 

6.67 

21.07 

10.02 


4.43 

9.50 

32.27 

15.40 


d.ko 

8.79 

11.00 

9.1 








High Variance 








Low 

Med 

High 

Overall 


2.51 

8.60 

20.50 

19.60 


3.67 

11.77 

22.1^3 

12.62 


1^.67 

18.67 

35.^7 

19.60 


23.88 

27.38 

20.50 

23.92 


3.67 

23.73 

39.80 

22,kO 


7.23 

23.43 

43.20 

24.62 


8.84 

10.39 

10.14 

9.8 


* Mean number correct 


per b3,ock of two trials^ 


for six pairs? maximum 


correct = 12. 



TABLE 2 

Mean Number of Correct Responses, Overt Errors, 
and Grouping Scores in the Pour Lists^ 



(Showing the Main Effects 


of Strength of Primary and Variance, 


€ind Their Interaction) 


Strength of Primary 


High 


Low 


Overall 


Variance 




Correct Responses 




Low 

High 

Mean 


9.40 

9.78 

9.69 


9..I6 

10.23 

9.59 


9.28 

10.00 






Overt Errors 




Low 

Hl^ 

Mean 


.57 

.55 

.56 


.75 

.52 

.63 


.66 

.54 






Grouping Scores 




Low 


.31 


.11 


.21 


Continued on next page. 
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5 Pable 2 , continued 
Grcruplng Scores 



Hl^ 

!>^&an 



.02 

.16 



►.06 

,01 



-.03 



1 



Means refer to nuniiber of items, errors, scores per subgroup of 6 pairs for each block 
of two trials. 



TABLE 3 



The Mean Number of Overt Errors Given to Hl^ and Low 
Variance Doublets for Each Block of Two Trials 



Variance 





1-2 


3-4 


5-6 


Trial 

7-8 


9-10 


Low 


.86 


.84 


.69 


-qi 


,41 


High 


1.09 


.69 


.43 


.39 


.05 


Overall 


.98 


.76 


.56 


.45 


.23 



TABLE It- 



The Effect of the Two TypfiS of Associative Strength on Number 
of Correct Beeponses and Overt Errors 



Conveigent Associative strength 
Hl^ Medium 



Lv*v 



Number Correct 
Number Overt Errors 



10.22 

.39 



9.92 

.51 



8.79 

.88 



Mean Dominance 



Number Correct 
Number Overt Errors 



10.20 

.I1.3 



9.60 

.57 



9.12 

.79 



TABLE 5 

Mean Number of Correct Responses In Each Block of Two Trials 
for Dcuiblets of Varying Associative Strength 



Blocks of TrlcULs 



2ELgh 

Medium 

Low 



1-2 


3-4 


5-6 


7-8 


9-10 




Convergent Associative Strength 


8.13 

7.67 

5.67 


10.03 

9.69 

8.06 


oco 


10.88 

10.63 

10.03 


11 .J 25 

11.25 

10.63 



Continued on next page. 



Table 5 > continued 







Mean Associative 


Dominance 




High 


8.13 


10.09 10.77 


10.80 


11.20 


Medium 


7.19 


9.17 lO.lh 


10.41 


11.11 


Low 


6.i6 


8.47 9.83 


10.33 


10.83 



TABLE 6 

Mean Nucater of Overt Errors Over Blocks of Two Trials as a Function of 

Mean Associative Dominance 



Trials 



Associative 

Dominance 


1-2 


3-4 


5-6 


7-8 


9-10 


Overall 


High 


.98 


.47 


.30 


.33 


.11 


.43 


Medium 


.78 


,65 


.63 


.45 


.34 


.57 


Low 


1.20 


1.22 


.73 


.55 


.25 


^79 


Mean 


•99 


.78 


.55 


.43 


.23 



TABLE 7 

Ilumber of Correct Responses Within Blocks of Two Trials as a Function of the Two 
lypes of Associative Strength and Strength of the Convergent Primary 



Convergent Associative Strength 



Strength of Ptimeury 


Hi^ 


Medium 


Low 


Overall 


Strong 


10.57 


9.59 


8.61 


9.59 


Weak 


9.86 


10.26 


8.97 


9.69 


Overall 


iO .22 


9.92 


8.79 




Mean Associative 


Dominance 




Strong 


10.57 


9.48 


8.72 


9.59 


Weak 


9.82 


9.73 


9.53 


9.69 


OveraU. 


10.20 


9.60 


9.32 



TABLE 8 

Number of Overt Errors Within Blocks of Two Trials as a Function of the Two Oypes 
of Associative Strength and Strength of the Convergent Primary 





Convergent Associative Strength 


Strength of Primary 


High 


Medium 


Low 


Overall 


Strong 


.26 


.54 


.86 


.56 


Weak 


.53 


.48 


.90 


.64 


Overall 


.39 


.51 


.88 








Mean Associative 


Dcanlnance 




Strong 


.26 


.58 


.85 


.56 


Weeds: 


.60 


.57 


.73 


.63 


Overall 


.43 


.57 


.79 





TABLE 9 

Mean Ni^ber of Overt Errors per Block of Two Trials 
Given to Dcjublets Varying In Two lypes of 
Associative Strength and Variance 



Convergent Asrsoelatlve Strength 



Variance 


* 4 


High 


Medium 


Low 


Overall 


Low 

High 

Overall 




.27 

.52 

.39 


.77 

.26 

.51 


.95 

.81 

.88 


.66 

.54 








Mean Associative Dominance 






Low 

High 

Overall 




.3^ 

.52 

.^3 


.89 

.25 

«57 


.74 

.84 

.79 


.66 

.54 



TABLE 10 



Mean Mumber of Correct Responses In Each Block of Two Trials Given to 
Doublets Vaiying in Two lypes of Associative Strength and Variance 

Convergent Associative Strength 



Variance 


High 


Medium 


Low 


Overall 


Low 

High 

Overall 


lO.liO 

10.03 

10.22 


9.34 

10.50 

9.92 


8.09 

9.49 

8.79 


9.28 

10.00 




Associfitl/ivTe Docilnanc© 






Low 

Ugh 

Overall 


10.36 

10.03 

10.20 


8.62 

10.59 

9.60 


8.85 

9.39 

9.12 


9.28 

10.00 



JkCWUCi XX 



pie feet on the Mean Number of Overt Errors per Block of !lVo 'Pr-Jaia 
treogth of the Comrergent IMinaiy on the ReXatlooshlp Betseen Convergent 

sociatlve Streneth and Variance 



Variance 



Low 

High 



Convergent Associative Strength 

High teaium 

Strong Convergent Arlneoiy 

•15 .88 

•38 .26 




Weak Convergent Erimetry 

.71 

.50 



Low 



.75 

1.01 



Low' 

High 



1.15 

.65 



TABLE 12 



Mean Clustering Scores as a Punctloa of the Major Experimental Variables 

Strength of Convergent Primary 
High Low 



Low Vsirlance 


High Variance 


Low Varleace 


High Varleuice 


Convergent Strength 


High .36 


.02 


.or 


-.12 


Medium ,59 


-.09 


-.05 


.08 


Lew -.02 


.13 


.30 


-.19 



TABLE 13 

Total Frequency of Bach T^rpe of Error Within Each List 





(G) 


S 


R 


E 


o/s 




Cl\3ster 

Scores 


Strong Primary, Low Variance 


30 


59 


65 


13 


.51 


21.90 


.31 


Strong Primary, Hi^ Variance 


21 


32 


72 


28 


.66 


15.91 


.02 


Weak Primary, Low Variance 


31 


k6 


123 


9 


.67 


17.^12 


.11 


Weak Primary, High Variance 


7 


23 


89 


13 


.30 


5.60 


. -.08 



TABLE Ih 

The Frequency of G-Errore (^) In the Four Lists, Showing 
the 14aln Effects of Strength of Primary and Variance 
Strength of Prlmaiiy 



Variance 


Weak 


Strong 


Mean 


Low 


1^^.93 


29.81 


22.37 


High 


T.Ol 


ll^.65 


10.83 


Mean 


10.97 


22.23 




"r of v"*orr’c' Rc ;pou."r.t Num'^er of Cvor' Ei’ror 
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Blocks of Trials 




12.0 



U.5 



U.O 



10.5 

10.0 

9.5 

9.0 

8.5 



8,0 



T.5 



7.0 

6.5 

6.0 

5.5 



5.0 




1-2 



3-4 



" li " < 

5-6 7-8 9-10 

Blocks of Trials 



lb 



Mean Number of Overt Errors 



5T 





Nvunber of Overt Errors 
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FIGURE 3 » The mean numi er of overt errors over 't locks 
of two trials as a function oJ‘ strene^i-h of conver^jent 
Primary and convergent associative strength. 

Strong Convergent Primary Weak Convergent. Priraar: 

Convergent Strength Convergent r>trength 

High • — • High • # 

Medium o — — - a Medlm »- o 

Low II % Low » ft 




Chapter 7 



Learning Ability of Children as a Function of lype of Mediating Relationship^ 

It is ^own that the tendency of children to group words in conceptual categories 
increases with age (Bousfield, Esterson and Whitmarsh, I958). The tendency for children 

associative properties ™s InvestlgaLfln Se " 
of^thi P Ired-associate learning reported in chapter 6. In that case, the stimuli 

+ comprlsi^ a doublet were words having a known association in common. However 
adults create associates to words, even when the words are thought to be unrelated on the * 
basis Of associative nonss (Tulvlng, 1962) and It Is reasonable that chm?^ of ln”els! 

increasing tendency to link verbal items on a conceptual 
doublets by virtue of the fact that a common response 
is to be learaed to the two stimuli. If the stimuli are linked by the S in some conceptual 
® should learn the doublet as a unit; i.e., learn the response to both of the 
apprcKimately the same time. Learning of the items as doublets rather than as 
arwat^^^its facilitate learning compared with rote learning of separate pairs 

+1^0 1 learned, the appearance of S, should elicit the conceo- 

ft ± ^ m ... is way S. and Sp^would be cognitively con- 

:uitv should -fAnn-H-aTo +ha a rt 



™t with R and this oc^nltlvs cogtlg5[ty"S;oSa ScmtSeX^uImil^^JT 
The pairs woula be related in this way within a doublet: 2 



12 ' 



resnonL‘'?rs^^^ linking has occurred, then it should be relatively easy to learn a new 
^ a ®1 ^2 the same response is learned to the same cwo stimuli, 

+h responses are to be learned to stimuli in such u vav that 

reLt?vP^r®+^^ destroyed and new doublets must be formed from the same set, j -.te^ferenre 
relative to the previous ccudition in which the stimuli belonging to a double c remain 
linked, would be anticipated. Since it was expected that older children would tend mo -e 

stimuli conceptus/xly, more interference from such a transfer^ 
condition would be expected in older children. T^ranster 

order to study this problem concerning the use of mediation in the learning of doub- 
lets, two variables, gegponse Constancy and Stimulus GroupiriK, were investlffat.Pd ^+.b r.o=rv.r+ 

lalrea-assoclate li^SoSToFlSs . R^onse fnterflre^reT- 
re-pairing the same responses which had been learned during the acquisition s+aff'e 

“ presenting new responses. Ihl three oondlflons 

^SeSs®mf ^p^rLertar^rSS.’*^°'' completely new stimuli were supplied. Table 1 

To stu^ the role of mental ability and experience with respect to the spontaneous 
theT™ L%SiSL®^T ^ the t!nLL"y1n^loy 

tnese groups in mediation, three groups of Ss were studied. First craders with a mental 

^e Of approximately six years, fifth graoe?s with a mental agfof l^i^rtef 

dates whose chronological age was approximately the same as the fifth traders' and whose 



o 
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This experiment was designed and authored by Douglas Chalmers and Harriett Amster, 
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Method 



Sub.iects 



fifth ^Ihey^Jf se?eoS”fo®ttoftte'^'* f ^ 

teSates/but ttel^iesjf c«in“? »ere obtained for fifth graders and re- 

the California Otest of Mental Maturltv consistently across all groups. However, 

could not be obtained for the M^st^gLders rad^eJ^fS^ frequently employed. IQs 
group as a whole was assumed to eaual their mental age of the 

four- schools in the San leandro Unified School mstri“t ?f SS Slidrf SHf^S/"”” 
Bcperimental Desl ppi 

wlabler^re^eS^ groups «as employed. The major experimental 

stancy were resp^l^t^S ^ The two types of .-fesponse Con- 

Stimulus Grouping werrfMllJ^aMnT^i^!^ facilitation while the three types of 
been described to the Introduction Mid control. These conditions have 

the Ss under each ^toese^Mo^app^Ss to 

rfhi^TSi«i?me”nSJ“*i rv 

fa s itk-lH 5”»r..T«se“5.“gss- ~ 

i..:. £"5i.Si1S!s: S:‘S? «-;-;■••*••• = 

the details of^hTlnlWal Stoto^s^L Preceding table, but 

thawthto repUcatlonsTr 

Materials 

The sUmill*w^Jer to^Sl’“sM^“ltoe^aw£rof®?h^“ comprised the materials. 

The responses were low meanlngful^^^Sftor Xch®thr““" 
with a mean associative In ^en? < f si 

SS4S ^ St.'SS.^S^-;;. 

s™. UB., in^,„,m a, u»“SS.^b”;.S KJ“S;S." 

« ,^”s.‘rr ss ssssss”' ““ “• “ 

Procedia*e 

Drum. E sat next^to^S through^t seated before a Stowe Msmory 

through a 2-itam list“of number pairs nrespntS ’ included warm-up trials 

Ss were familiarized with the blffriun ^ oration cards. Prior to testing, 

Biey were thus readily avallable^fS refLence thr^srh^ ^ 

regardless of condition, saw the aamp oor.ri throughout all stages of testing. All Ss, 

KG, RL, TC, and BJC, JW, PJ. Ss were Instruete^tw^J^^®*^ ^ columns of 3 blgrams each; 

coluffis of blgrams woiad be relevant. ^ ^ 

retardate^for various Interrupt the task for some 1st graders and 

testing was terminal ^ occurred during the second task, S«s 

leases .^ou.. doing fine^-^Ld^S^^^^^ ii 
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procedure was employed with the 0irases "Fine" and "Good" during the second task. Between 
the first and second tasks, there was a pause long enough for E to change tapes and to 
Instruct S that his new task would he essentially the same as the first task. 

The presentation rate throughout was 4:2 sec., with a 6 sec. Intertrlal Interval. 

Following the second task, all retarded children were administered a short form 
of the CAT. 

Results 



Task 1. All of the major hypotheses concerning the present experiment bear on the 
^s responses during the transfer task. For all major Intents^ the experimental treatments 
for the first paired associate task were equivalent for all groups. However, It Is of 
Interest to compare the Initial learning performance of the three groups differing in 
mental and chronological age, and to examine any differences within these subgroups as 
Indicative of errors of sampling or random variation In the difficulty of the materials, 
^e number of trials to criterion was found to vary reliably among the tliree grade levels 
\£ = 39*40, d.f. 2/l80, £ < .001). The first graders required l8.4 trials to criterion, 
graders 8.5, and the retardates 20.3* The Scheffe' contrast Indicated that the 
fifth graders learned reliably more readily (£ < .01) than the first graders or retardates 
who did not differ from each other. The two replication groups were also found to differ 
reliably, (F = 9*50, d.f. I/18O, £< .01), but fortunately, there was no reliable evidence 
o any Interaction between replication and any other variable. The mean number of trials 
to criterion for the Ss In replication A was I7.53 and for replication B was I3.94. 

Transfer T^sk 



The most crucial measure of the effect of the experimental treatments on proficiency 
consisted In the number of correct responses on the first transfer trial. Since the three 
grade levels and two replication groups differed In aiunber of trials to acquire the original 
list. It is not surprising that they also differed in the number correct on the first trans- 
0^0 . "tke Interaction of Grade Leve-i by Replication was significant (F = 
\ main effect of Grade Level was significant (F = S.lOtd.f."" 

/ ^ 5) and the effect of Replication showed a trend (£<»10). The relevant means are 

shown In T^le 3 which Includes the means for original learning as a basis for comparison. 

An analysis of the number of correct responses by blocks of two trials was carried 
out through trial I8. The effect of Grade Level was significant (F => 41.49, d.f. 2/180, 

£ < .01). The mean number correct for the two-trial blocks was 7.33 for first graders, 

9.49 for fifth graders and 7*02 for retardates. The effect of Stimulus Grouping was also 
reliable, (F = 16.79, d.f. 2/180, £ < .01). The mean for the Facilitation condition was 
7.^, for the Interference condition 7.44, and for the Control condition, 8.94. The Control 

reliably more facultative than the other two conditions which did not 
er significantly from one another. Blocks of Trials was a significant variable Indlcat- 
ing raere^ that the Improvement due to practice was reliable, (F = 101.72} d.f. 8/l440j 
£ < .001). Only the linear component was significant, £ < .ooiT The interaction between 

significant, (F = 2.49} d.f. l6/l44oj £ < .05). The means are 
lustrated In Figure 1, showing that the rate of Improvement Is slowest for retardates 
and fastest for fifth graders. The Interaction between Stimulus Groiplng and Trials was 
^so slj^iflcant, (F = 1.75; d.f. l6/l440j £ < .05). These means are Illustrated In 
figure 2. Finally, the triple Interaction shown In Table 4 of Response Constancy, Trials, 
and Replication was significant, (F = 2.79; d.f. 8/l440j £ < .01). Figure 4 illustrates 
this Interaction. No other effects involving Response Constancy were reliable. 



•f 1 addition to considering the standard performance measures described above, a 
clustering measxire , developed by Chalmers (1965), was employed In order to determine whether 
or not S^B tended to learn the doublets as units to a greater extent than one would expect 
on a random basis. Clustering during transfer was assessed.^ For one replication, 42^ of 




1 



A more precise definition of this 



measure appears In the preceding chapter. 
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the fifth gmtors cluster In the Bhcllltatlon condition while only 8^ cluster In the Inter- 
^rence condition. The corresponding percentages for the first graders are 33^ and 25^. 

considering the total number of fifth «raders who cluster, a 
significantly greater number cluster In the facilitation condition (p < ,Cl) than In the 

Considering the total number of first graders who cluster, no 

cluster In the facilitation conditlcm 
Interference condition. Considering the total number of first and 

the facilitation condition, no significant difference exists 
n nmiber of fifth graders ^o clust.'r, compared with the number of first graders who 

^ tendency for more first than fifth graders to cluster under the inter- 
condltlon was clearly significant (jg < .01). Ihe actual amount of clustering which 
^ih! overall tended to bo at about the chance level, not above. Consequently, 

^® seemed to avoid clustering In the Interference condition, rather than 

to actively cluster to a greater extent under the facilitation condition. 

Discussion 



transfer due to maintaining stimulus groupings was 

group., m. only facilitation cams about from the presentation 
Of entirely new stimuli, compered with maintaining the stimuli from the previous list. 

However, efficiency of performance did not. In this case, accurately reveal the mental 
process®® empl^ed by the various groups of Ss, whereas another dependent variable did. 
Speclflc^ly, ^ tendency to group the stimuli irtilch belonged to a doublet was found 

+o ?f®.,®“? experimental condition, as hypothesized. Older children tended 

to group the stimuli during transfer. 



Bie results Indicated a clear developmental difference In tendency to cluster 
appropriately, such that normal children of ten years grouped conceptijially to a greater 

5®*J!®'J»^^es of a younger mentia age. This finding Is at variance 
with that of Osborn (i960) who found semantic clustering In recall to occiir equally 
strongly In normal and retarded children. Quite possibly. It Is the tendency to cluster 
when M0Hy dominant conceptual categories are not readily available distinguishes 

normals from retardates, but other factors e.g. task differences or differences In mental 
level may account for the results. 
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Tftblo 1 

Experimental Baradlgm for Mudiatlon Experinxint I, Shewing 
Experimental Design and the Conditions as Ejq^erieaced^ 



Stimulus Grouping 

B^cllltatlo^ Xnterference Control 





lask I 


Task II 


Task I 


Task XI 


Task I 


Task II 


Response 

Interference 


> A 


51 

q-*- > C 

52 


5 i 

S^>A 




A 


87 

S8>* 




So 

s2>b 


Sq 

S?> A 


Sq 

sg>B 




s 2 > B 


g 9 > B 
SlO 




Sc 

4>c 


Sc 

s|> B 


Sc 

s|>c 


Sg > A 


Sc 

s|> c 


Siv p 
Si2> C 


Response 




Sl^ 


Si 


S'J 


Si 


Sy 


Control 


Sg > A 


S^>D 


4>a 


S3 > D 


4>a 


al> D 




S3 

sg>B 


S3 

SS>E 


S?> B 


So 

S5 > B 


S3 

Sj > B 






Sc 

s|>c 


Sc 

si>F 


86 ^ 


8I4. 

Sg > P 


Sc 

Sg> = 


si^P 



Tte f act that the same test list ms employed for all conditions is not 
depicted in these diagrams* 
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Table 2 

StluMll BiR?lci2red in Msdiatlon Experiment I 



Task I Task II 

8TBUIUS OROOPING 



i^cllltatlon Interference Control 

(Intact Doublets) (Broken Doublets) (Nev Stlniili) 

REPLICATION A 



Response Interference 



Tree 

aun >HL 


> TC 
Gun ^ ^ 


> KG 

nao 


Tree > 

Gun 


Chair ^ 
Bell > TC 


Bell ^ ^ 


Clock 
Pish ^ ^ 


Chair ^ prr 
Bell ^ 


House _ ^ 

Car > KO 


House. ™ 
Car > ™ 




House ^ 
Car 


Response Facilitation 
• 








Tree . 

Gun ^ ^ 


Tree 


>FW 




Chair ^ ^ 
Bell ^ 


Chair > 
Bell 


Clock tsT 
Pish 




House 
Car ^ 


House ^ 
Car ^ ^ 


2*^^ > BX 
Boat 






REPLICATION B 






Response Interference 








Star ^ 

Hht > PJ 


Clocks 
Pish ^ ^ 


5^ > PW 

Gun 


Star ^ „ 
»t ^ ™ 


Clocks 
Pieh > 


Cat 

Boat ^ HK 


Chair ^ pY 
Boll 


Clocks, 
Pish " 


Cat ^ 
Boat ^ PH 


Star . __ 
Hht 


House > ^ 
Car 


Cat ^ ™ 
Boat 


Response Facilitation 








Star _ 

Hat ^ kg 


Clock. _ 
Pish > ^ 


^« > hl 

Gun 




Clock 
Pish ^ ^ 


Boat ^ ^ 


Chair's. mM 
X , r > TC 
Bell 




Cat 

Boat ^ ^ 


Star ^ „ 
Hat ^ 


House<^ vn 
Car 
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Table k 



The Interaction of Response Constancy and Trials with 
Replication; Number Correct by Blocks of Trials, for 
Transfer Teat 



Trials 





1-2 


3-4 


5-6 


7-8 9-10 


11-12 


13-14 


15-16 


17-18 


Replication 








Response Interference 






A 


6.11 


7.30 


7.5a 


8.09 8.78 


8.52 


8.57 


9.04 


9.57 


B 


6.30 


6.87 


7.24 


7.43 7.59 


8.06 


8.85 


9.19 


9.83 










Response 


Control 








A 


6.09 


6.43 


7.33 


7.87 7.80 


8.04 


8.50 


9.06 


9.15 


B 


5.46 


6.85 


6.57 


7.48 8.29 


8.26 


8.94 


9.00 


10.07 



Table 3 

The Differences In Grade Levels as a Function of Replication? 
Trials to Criterion on List I and Kunber Correct on List II 



List I 



Grade Level 
Replication 



A 

B 

Mean 



Grade Level 
Replicatloa 



A 

B 

Mean 



First 


Wfbh 


Retarded 


20.25 


9.08 


23.25 


i£.50 


T.92 


17.39 


IT. 53 


13.94 


15.73 




List n 




First 


Fifth 


Retaxded 


2.47 


3.31 / 


3.19 


a.T 5 


3.00 


2.28 


2 . 6 l 


3.15 


2.74 
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2 . Nunib«r of correct responses ty blocks of 
two trials for the three conditions of stimulus grouping: 
jtKperimeiit 1. 



X Facilitation 
# Interference 

• Control 



Ifiimoer of Correct Responses 
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1 . 



yj 

1-2 

• Response In ert'erence 
)C Response Con* rol 



^ -£ . — ■>■■-. , 

3-lf 54 T-8 9-10 11-12 13 - 1 ^^ 15-16 17-18 19-20 

Trlels 

FTOUHj 3 t H’^mVer oi‘ correct responses Iqr blocks of 'wo 
'rials for each condition of response cons'anc.M 
rbcperirien' 1, 









Chapter 8 



Learning Ability of Normal and Retarded Children as a Function of Set^ 



dirtjct outgroirth of the study described in the preceding 
flfS doTiblfits were presented during learning, on the hypothesl^that 

children of norma- intelligence would group conceptiially the stimuli helon«- 

A^flvsla^of^+h! graders or retarded children might fail to do^o. 

tendency to cluster during transfer suggested a dramatic departure from 

children might have deliberately suppressed^lustering 
1 y interference condition. Although as hypothesized, they did shc^ 

^eater clustering under the facilitation condition. Despite the plausibility of the results 

chllLe^dS’^n f whether during original learning, all groups of ' 

children did, in fact, group the stimuli within doublets. Younger chll^en could have 

^ou^d d^lng lea^ng yet not have transferred appropriately or consistently with respect 

co^ltloo. Oonsequentlsr, It «as S gt«at l»portaie to l^f. 
Inaependently, the effect of grouping during learning and during 

g^rr^ children, fifth 

iSSll with tte aid of a task idilch reaulred the formation of groups during 



Method 



Subjects 



Tn+*»i graders and thirty-six retarded children served as Ss in Experiment 2 

for an Ss. These scores were based, f Sr tS S 
on the Onifonila Test of Itental Maturity. Fifth graders and retardates »ere of com- 

'’“*** oases. But while the mean mental age 

rS retardates was 69.2. All Ss were attendlnTSn elSSn- 

dStr”t?°^ in the Oakland Italfled School District, which draw? free, a low s<^oecoSoSiS 



Design and Materials 



varlablL^^G^m”r?i^^h * with in^pendent groups of 6 Ss per cell. The 

variables were Group (fifth graders and retardates). Stimulus Grouping (p^llltatlon Tn+py 

ference, and Control), and Eepllcatlon (A and B). As In^flSrt^iSSnt ^^s rfttSn 

t^fSr'tasto™ toever'* L^h’f*^ Itentlcal task for original learning and’ different 

before, the specific lists employed during original i 
verted te order that the test lists be Identical for Ss In^ condittens^hta mS 

emtf different transfer tasks are Identical with the transfer tasks 

em^^ed In the first experiment. task for original learning was changed, however. In 

eSrolin*with®+h“‘**' original learning, stlnpjlus pictures within Ablets were 

^ eremae during learning was optional. For the present 
directly Unked by having Ss team the stimuli as 

Itet Thftr^er tMk ® function 

14!+! transfer task entailed the paired-ass ocifiite learning of doublets, and the transfer 

talrs original teaming the lists contained six 

te^tL foS^d^ c^rlelng three di^rent palrlr.gs of six different Items, each presented 

ordere presented rsndooly In three different 

OTders With the restriction thal; no two pairs with the same members appear successivelv 

«re^rdS?^«te?^lT f the stlmulJ^lch 

were paired during original learning were placed within the same doublet (facilitation). 



1 



2hls experiment was authored by Harriett Anster and Douglas Chalmers. 
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different doublets (interference), or whether new stimuli were employed 

Procedure 



„ Bbcp^iment 1, E sat next to each S, \dio was tested individually on a Stowe 

+iZ* presentation rate throughout was again ^^:2 with 6 sec. between trials, 

^t^ctlc^ were the same as in Experiment 1, except that in Experiment 2, each S named 
all 12 pictures prior to testing to Insure that all Ss called the pictures bv the”sfiime 
name, and familiarization with the blgram responses w not given until the transfer task, 

^ocedure was also the same in the two experiments except that since only one set 
of three blgrams was employed for every S in Experiment 2, these were the only blLaras 
present and av^lable during testing. sF in Replication A, there^re, couM^efef ?Ta 
c^d taped to the drum with KG, RL, 0X3 listed in a column, '^ile for RepSaUon B I 

^ used^th the blgrams BX, IW, PJ. As before, the criterion for original* 
leaznlng was two consecutive trials for which performance was perfect. 

Results 



Significant differences in an analysis of variance were obtained for original leaminff 
^ a function Of t|te type of S (P - 12.55, d.f. l/6o, p < .001) ^LTfSctlm of 

^ interaction of Condition and Repllca- 
. . t'-.” d.f, 2/60, £< ,01), Ohe fifth greiders required on the average, 5,ll|. 

lfli%r?J! T? criterion Of perfect responding to all sL stimuli; the r^rdatefre quire d 

included the first unrecorded trial but not the crlterlal trial, 
slgnlf^ant interaction appear in OSable 2 and reflect the fact that for 

for*Ret)HPAtf^°f Replication A was the same as the facilitation list 

for Replication B and slmilarOy, the facilitation list for Replication B, 



An an^sls of performance on the first transfer trial indicated that type of S was the 

^ cLiiS^ns"" 

snowed a trend (P - 2,95, d.f, 2/60, £ <.10). Ihe fifth graders made a mean of 3.1|.7 correct 

"IT «tardatea' oean «.e 2.3^ 0^ 

F:™ilo^rc^Sr"““ '■« attributed ?Se 

Conditions was > 1, The means for the interaction between Replication and 

ratio was Although the interaction was not significant, the P- 

«as tr^ wer the first eighteen transfer trials 

7 p « iQ^p H J 1 ^ revealed significant main effects of type of Siobject 

were statlatle^li a# ^ -OOS). Hie means are shown In Sable 3. Ho Interactions 

larlson of ‘ ccms^ble means for Experiment 1 are Included and com- 

Sue“fS^ ^^S^t " ° «*perlments Indicates that In all cases, perfomance was 
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For the fifth graders the tendency -to-group varied with conditions; k'}io of the Ss 
showing an above-chance amount of clustering \mder the facilitation condition, oi> showing 
a comparable amount in the interference condition and 27^ undei control conditions* For 
v^ae retardates the figures were 25^, and 8^6, respectively. These values and the 
separate percentages for each replication are presented in Table k. In addition, it is 
noteworthy that the ccmparable percentages for fifth graders for Experiment 1 were 33^, 

0^ and 33^, respectively. 

Although it appeared from the means \;hat the effect of the stimulus conditions varied 
as a function of the typ3 of subjects, an analysis of variance in which the variables 
common to the two experiments were combined in a single analysis of variance did not show 
any reliable interactions. The main effects of experiment (F = l.kk, d.f. l/l20,p < .01) 
Grade Level (F = 51.02, d.f. l/l20, £< .005), Condition (F = 5.8I, d.f. 2/120, p< .005), 
and Trials (F = 4 , 68 , d. . 8/960, £ < .005) were statistically significant. The resiilts 
were the same as those for the individual experiments, but showed in addition, that the 
performance during transfer by Ss in Experiment 1 was reltebly superior to performance 
in Experiment 2, It is noteworthy that all the P ratios pertaining to interactions of 
experimental variables with trleils were >1. ~ 

Discussion 



The performance results of the experiment are W^ly similar to the results of 
Experiment 1 in that the Ss receiving new stimuli for transfer excelled in performance 
over Ss receiving the original stimiili arranged in the same doublets or rearranged to 
form .lew doublets. However, for the present experiment in which Ss were forced to form 
conceptual doublets, perfor^aance was poorer on the transfer list."* Thus, Ss may be induced 
to learn by a concept\oal process of grouping, but it is highly doubtful that grouping is 
facultative and in fact, the evidence suggests that it acttially impairs performance. 

The fact that performance in Experiment 2 was reliably inferior to Experiment 1 
provides support for the hypothesis that clustering actually interferes with learning and 
that learning by rote is actually mire efficient in the learning of paired-associate 
doublets. It is of especial significance that to the extent estimated, the amount of 
clustering which was employed was greater for Experiment 2 than for Experiment 1 except 
in the case of fifth graders to ^diom the interference condition was administered. In this 
case, no £s showed clustering greater than chance in either experiment. Consequently, 
the experimental treatment was designed to induce cl istering and was found to do so in all 
retarded Ss and in fifth graders idien conceivably appropriate, but the effect of this change 
in conceptual strategy was to uniformly hinder rather than help learning. 

There are several reasons why clustering ml^t act\.'ally hinder learning. For example, 
more S-R coDnections must be learned if clustering is adopted as a strategy than if the 
only connections which the S learns are those involved in the S and R pairs with which 
he is presented. In the present study, there is even a suggestion that the strategy to 
deliberately learn the pair within clusters as independent items may be correlated with 
high performance, suggesting the existence of interference from grouping, possibly deriving 
frcan generalization of errors from one S to the other S in the set If this were true, 
ccxnpared to learning lists of doublets, learning should be facilitated by having Ss learn 
lists consisting of one pair from each doub.let and then increasing the length of ttie list 
after learning to criterion by adding the other pair from each doublet. There is always 
the possibility that the present results are not conclusive for reasons other than sub- 
stantive ones like those discussed above. For example, the two experiments were not 
conducted simultaneously by reuadom assignment of Ss frcan the sane population and thus the 
results are not strictly ccmparable. Further, by employing a different type of list during 
original learning, ^s in Experiment 2 mi^t have suffered negative transfer when changing 
from pic tTire -picture pairs to picture-blgram pairs, or having less familiarity with the 
responses and task requirement would have more to learn during transfer then would Ss in 
Experiment 1. In part^, the leamlng-to-learn variable can be assessed by comparing the 
learning on tasks 1 and 2 in oi^r to assess the degree of improvement under control con- 
ditions. If learalng-to-learn were a dcmiinant factor it might be supposcid that the 
effect of conditions would Increase over trials during trsuasfer. However, there was no 
evidence of an interarition between conditions and trials which tends to mitigate the im- 
portance of learoing-to-leam and suggests instead that the more substantive explanations 
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“be given priority. 



TABLE 1 



Stimuli Employed in the Second Experiment on Bedred-Aseociate 
Learning in Normal and Retasrded Chlldzen 

RBHiICATION A REPLICATION B 



List I 




List II 


‘ List I 


List II 


Facilitation 






Facilitation 




tree - gun 




tree 


star • hat 


star 


gun - tree 




> KG 


hat - steir 


> m 


chair - hell 




gim 


clock - fish 


hat 


hell - chair 






fish - clock 




house • car 




chair 


cat - hoat 


clock 


car - house 




> RL 


boat - cat 


> PJ 






hell 




fish 


Interference 






Interference 








house 




cat 


tree - chair 




> TC 


clock • cat 


> BX 


chair - tree 




car 


cat - clock 


hoat 


gun > house 






fish - star 




house - gun 






star - fish 




hell - car 






hoat - hat 




car - hell 






hat - hoat 





Control Control 



star - hat 


tree - gun 


hat - star 


gun - tree 


clock - fish 


chair • hell 


fish - clock 


hell - chair 


cat - hoat 


house • car 


hoat cat 


car - house 



TABLE 2 



IHie Mean Number of Trials to Criterion During Original Learning and Mean 
Number Correct on the First Transfer Trial as a Function of the 

List and the Replication Group 





Original Leamlng 


Transfer 


Condition (for transfer) 


' Replication 


Replication 




A 


B 


A B 


Facilitation 


5.50 


10.92 


3.00 1.75 


Interference 


7.25 


6 *k 2 


2.83 3.08 


Control 


11,33 


^.33 


3.58 3.33 




TABLE 3 
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The Main Effecte of the Transfer Conditions With Respect to the Mean 
Number of Correct Responses per Block of Two Trials and 
Including Ccmparahle Results for Experiment 1 







E&cperlment 1 






Experiment 2 




Condition 


Fifth 

Graders 


Retardates 


Mean 


Fifth 

Graders 


Retardates 


Mean 


Facilitation 

Interference 

Control 


8 . 7 T 

9 . 4 i 

10.28 


6 . 6 l 

6.44 

8.00 


7.69 

7.92 

9.14 


8.62 

7.80 

9.38 


5.66 

5.44 

7.74 


7.14 

6.62 

8.76 


Mean 


9.49 


7.02 




8.60 


6.28 





TABLE 4 



Number of Ss Showing Above-Chance Grouping on the 
Transfer Task for Experiment 2 



Replication A 



NORMALS 



EEuiilitatlon 
Interference ojt 
Control 335 ^ 



Replication B 



facilitation 335t 
Interference Of> 
Control 2(yj(t 



Coiablned 



Facilitation 45 ^ 
Interference 
Control 2 T 5 ^ 



RETARDATES 



67 * 

33 * 

Ofjh 



339 ^ 

17 ^ 

17 ^ 
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Chapter 9 

Summary, ConclusiooB, and Implications 
On the Effect of Variety 



In spite of the vast differences among the studies in procedure and task character- 
istics, consistent Indications appear that when large and small varieties are equal in 
strength, a small variety is likely to promote concept attainment to a greater extent 
than a large variety, m studies of mathematical concepts, the strength of the instances, 
i.e., the probability that each w:lll elicit the correct concept, could be assumed to be 
equal for the present studies. However, in the studies of verbal concepts where the 
instances were unequal in strength, the mean strength of all instances within large and 
small variety sets of instances was held constant, and the outcomes were studied relative 
to the best single Instance in the set. The results for convergent concepts Indicated 
a reliable superiority of two-example sv^ts to multiple-example sets, given that the 
strength of the best single instance was equal in the two cases. For the other study 
of the acquisition of verbal concepts, the three-example sets and six-example sets were 
not reliably different in the degree of approximation to the best single instance within 
their respective sets. Bit the resiats can be Interpreted as consistent with the other 
e^rlment because of an Important fact uncovered in these studies of verbal acquisition: 
^t sets of smell and large variety, equated in many respects, but not with respect to 
strength of the best single instance, produced the clear outcome that the large and 
n^ the small variety produced superior concept attainment,* however, control of the best 
single Instance completely negated the superiority of thv^ large variety. 

X of the large variety for associative concept attainment was demon- 

strated to be due to the fact that it provided the occasion for the presentation of a 
stronger Instance than would be Included in a comparable small 'rarlety. From this it 
may be Inferred that in the absence of knowledge concerning the "goodness" of the 
instances of the concept-to-be-tralned, a large variety should provide more -correct 
solutions than a small variety, because of the greater probability that it will include 
highly probable instances. However, when inste \ces can be assumed to be similar in 
strength or where the "gootoess" of instances can be determined on a rational or einplrlcal 
basis, a small variety of (good) instances should be optimal. It is assumed that the 

niumber of different instances presented would be logically sufficient for concept attain- 
msii'c • 



Although conclusive evidence is not available on all possible points, it is possible 
to consider the role of variety in the attainment of concepts as a function of the deductive 
and associative processes which can be assumed to occur, albeit in varying degrees, as 
a function of the demands of the task and characteristics of the Ss. The experimental 

reviewed by the present author, partly under the auspices 
OT this contract (Amster, 1965)* In the discussion abovop major consideration vas frlven 
to associative determinants of concept elicitation. However, some evidence also exists 
with respect to ^her factors. For convonience, a shorthand description of the factors 
relent to hypothesis testing and associative behavior are presented in the tabl*» below 
which also gives Indication of the relative benefit of the particular factor for a sm»ll 
or large variety. The assumption is made that the Instances vary in goodness and that 
large and small variety sets are equated for mean strength, but not for strength of the 
best sln^^e instance. ^ 



The Effect of Variety on Deductive and Associative Concept Attainment 
S m a l l Variety Large Variety 

+ (Speedier rejection of false hypotheses and therefore, 
testing of more lypotheses per block of trials) 

+ - (Ifore false hypotheses to-be-tested) or more associations 

elicited which mJight Interfere with the correct one 
+ - (Msre false rejections of correct hypotheses because of 
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T5 



6 . + 



4 . 

5. + 



the higher probability of providing veiy poor instances) 
Higher probability of providing good instances 
Reduces memory for specific instances, hypotheses, and 
the outcome of their test 
Prominent placement of best single instance 



The table illustrates certain reasons why there should be a lack of consistency in 
the advantage of small over large variety within and among investigators (Amster, 1965), 
but when hypothesis testing la unimportant (Factor i excluded) and the strengths of the 
best Instances are equated for the two types of variety (Factor 4 excluded), the small 
variety should and where reliable differences are obtained, does excel. The factors 
affecting the relative effectiveness of a large and small variety In the case where the 
instances may be assumed to be equal in strength are the same as In the table, except that 
Factors 3 # and 4, should become negligible. 

^ studies cover different ranges of difficulty, not to mention other sources 

of difference between them, the generality of the present findings may well be limited. 

A prime possibility for such limitation concerns the strengths of particular Instances 
and the t^k difficulty . Other factors such as developmentcU. level or tj» pe of task might 
well effect the relative weights of the factors as listed, or suggest the postulation of 
additional factors. 

The factors as listed in the table reflect the operation of both deductive and 
MsoclatlvB processes. Factors 1, 2, and 3 are directly concerned with the former while 
Factca* 1 is the most important factor concerned exclusively with deduction. lectors 2 
and 3 concern both process and should effect their outcomes in similar ways. It may be 
Inferred that in a situation where testing of hypotheses rather than elicitation of 
associations is a crucial determinant of effective attainment, a large variety sh^ula 
provide a more efficient condition unless the set Includes Instances which are so poor 
that false rejection of true hypotheses is a problem. The inclusion of poor instances 
is not deemed to be relevant to the associative process to a special extent since the 
nimber of false associations suggested by a poor example, may be little different from 
the number and strength of false associations elicited by any other example. T he big 

difference between the good and poor examples would rest largely on the strength of the 
correct hypothesis. 

Concept formation in a mathematical task . For the two experiments which investigated 
concept formation in a mathematical task, \jherever there were significant effects of 
variety, the small variety was a mere emdent condition for learning than the large 
v^lety. The characteristics of the task which may have been relevant to the superiority 
of the small variety consisted of the fact that Instances were presented successively, 
which made retention a factor in attainment, and that they could be assumed equal in the 
probability with \dilch they might be expected to elicit the c crrect response and competing 
resprases. AnaOyses of the specific responses made by Ss indicated that they learned at 
leMt of the two rules, union or intersection, and tended to repeat it on the Instance 
which followed the correct response. Although they were never more likely to be correct 
in the smdl variety than In the large, the possibility of getting the same partlciaar 
Instance within the next few trials was greater in the small variety and this should have 
contributed to the possibility that the response would be retained. Thus, it is quite 
likely that retention was better in the small variety and this contributed to its 
advantage over the large variety. 

Ihe correct response was undoubtedly no more probable in one example than another. 

^us, the large variety would not have Increased the probability that a particularly "good" 
^stance would occur but may have stimulated the elicitation of more alternative hypotheses . 
The pool of alternative hypotheses was likely to be similar in size from Instance to 
Instance j thus, for the small variety there were fewer possible Incorrect hypotheses. These 
I'Gjccted within three trials in most small variety cases compared to rejection 
within one trial in the case of large variety. Ihus, the inefficiency of a small variety 

1 

Only relevant in certain tasks and where very low strength Instances are involved. 
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^Potheses may have been a relatively unimportant factor compared 
^ffere^es In variety conditions In the number of different false hypotheses 
which must be rejected. An alternative was that hypothesis testing played a minor role. 

wcurs for a particular concrete situation^ the relative advantage of a large 
variety would have to be weighed In terms of the relative differences In 

varieties with respect to the need to remember previous 
responses and stimulus -response associations (hypotheses and the outcome of their test), 
f?®® °f rejecting false hypotheses, the proportion of hlgh-probablllty 
l^tances In the set, and an estimate of the number of fcase hypotheses which would 

th? iL?? "^J®^ the two conditions. For the present study, the advantage of 

the small variety can be related to minimal use of hypothesis testing and emphasis on 
memory • -w 

^oclatlve concept formation In rerbal tasks . The acquisition of verbal concepts 

differs In major respects from the set-union task, and therefore, 
the fact that certain opposite effects of variety were obtained may well have been 
related to these differences. But Is is possible to Integrate the findings from these 
toerse tasks within a single unified framework. Among the differences most likely 
to be relev^t to the acquisition of the concept are the fact that a) Instances were 
I^esented simultaneously, rather than successively, that b) although the overall dominance 
Of the larp ^ small varieties were equated. Individual Instances were clearly unequal 
In the probabpity that they would elicit the correct response and the set Included 
Instances tovl^ high and low probabilities of eliciting this response. In this case, 

variety of Instances provided an advantage 

nrohfth•lT^+v ®J®^®' ^^® ^®®^ Instance In any large variety set had a higher 

probability of eliciting the response than the best Instance In any small variety set 

+w ^?® strengths were equal. Thus, it was not too surprising 

hat the large variety proved superior to the small variety In eliciting the concept. The 

^^® ^®®^ Instance In the set Is a strong detennlnant of Its 
dlfflcutly but that the strength of the poorest Instance may be less Important for this 
reason: Since a large variety not only has the most extreme best Instance, It also has 

0“ ^»1® l>asl8 of which a true hypothesis might be rejected 
+w i?® ®^® consistent with the strength of the best InstSce, suggest- 

ing that hypothesis testing played an Insignificant role. 

«r, Instance seems a prominent determinant of difficulty, performance 

bLlf ^ the set of l^tances was reliably poorer than would be exi^ctS on the 

bMls of the best sl^le Instance, since rejection of true hypotheses on the basis of 

greater In the large variety than In the small. The 
^ ™ o^8®rved as a function of variety with respect to the super- 

inS ^^® Instance over the group of Instances, suggests that the benefit from 

ff^ effective than the detriment from poor Instances . However, the 

+f relative to the best single expected score strongly siwgests the 

associations to all the other InstancS^Slch Impede the 
WsI^SdeU^ 1^30)!"^ response. This is further supported by earlier work (Musgrave, 

a «ma?? deductions made from the verbal acquisition experiments, 

^ ^ ^ better than a large variety If they contained the same best 

l^t^ce and were e^ in mean probability. Thus, In deciding how to select and present 
concept formation. It might be well to attend more to the Inclusion of 

^^® “^^®^ of Instances which are given. However, In the absence 
fln Individual Instances, when It Is apparent that they 

honf^^^^' effective to present a large variety of Instances In the 
hope that relatively good Instances would be Included In the set, especially if the 
Instances were presented simultaneously to reduce the role of memory In concept attainment. 

om responding seemed to characterize the acquisition of verbal concepts 

IT. /: ^ associative situation was arranged, emergent 

^^®^ and four words having known common associations were 
iinii -h n A ^^^ctlon of ^e probability writh which these common convergent associations 
had been given to the Individual stimulus words. The task was formally similar to the 
verbal concept acquisition task In that words were presented simultaneously and were 
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known differ in the probalbillty of eliciting the correct reeponae. However^ the 
correct response was in most cases far more remote than the correct response in the 
case of the verbal acg.ulsltlon task. In any case^ no consistent differences between 
sets of two, three, or four words was found when sets were not matched for the strength 
of the best single Instance. 

Ihe superiority of the pairs over sets of three and four may be accounted for In 
p^t, by the fact that a good example can have more influetsce In a small set of Instances 
than in a large set of Instances, possibly because of its serial position (first or last) 
which would make it more prominent, or possibly because of the existence of less inter- 
ference from competing hypotheses. The fact that the superiority of the small variety 
did not emerge in the study of the acQ,ulsltlon of word mecuilng may be attributable to 
the paucity of evidence using two Instances as a small variety and three Instances was 
found to differ little frooi four. However, the trend was in the same direction in both 
studies in that the shift occasioned by control of the best single Instance was toward 
superiority of the small variety and away from s\;®erlorlty of a large variety or away 
from equivalence between a large and small variety. 

For the sentence acquisition study results were obtained only for tlie easy concepts 
and similarly for the convergent association study the magnitude of the obtained differences 
Increased with the strength of the best si n gle stimulus. It would seem that the impor- 
tance of the best single stimulus is Increased idien its strength is gireat. Conversely, 
it is likely, though not documented that the Import of the worst single stimulus might 
be increased when its strength is veiy low, since this would Increase the possibility of 
falsely rejecting a true hypothesis. In the present studies, this did not seem to be 
an Important consideration, possibly because children were the Ss, x^sslbly because of 
the tasks employed. ~ 

Cgnceptual grouping during learning . The paired-associate learning of doublets compris- 
ing pairs related through common convergent responses provides a MnH of validation of the 
associative results discussed above. High variable pairs were compared with low variance 
pairs; the two types being equal in mean strength of eliciting the common response, but 
differing in the degree to which they differ. It is thus a study of the variance factor 
which enters into many studies of varlely. It was found that for the first two learning 
trials fewer errors occxirred for low variance doublets, but beyond that point, the M gh 
variance doublets were easier to learn. There was an overall trend (lO^) for more correct 
responses to be made to high variance doublets, and this is consistent with the higher 
frequency of convergent responses \dilch is hypothesized on the basis of the analysis of 
variety but was not observed. It might also be mentioned that the high and low variance 
doublets were equated for convergent probability i&ich might well account for the fact 
that the superiority of the high variance doublets was not in evidence during the first 
few trials of leexnlng. In contrast to the results with the associative task, the 
difference between high and low variance items decreased with the mean strength of the 
items. However, this might be due to a celling effect in which the high strength items 
were readily learned. 

The most striking effect of variance was not in its effect on speed of learning, but 
in its influence upon the tendency to group items within doublets during this learning. 
Cluster scores and error data alike indicate that the low variance items are more likely 
to be learned as a group than are the high variance items. This may be d\ie partly to the 
fact that there exists more occasion for such grouping \Aien the variance is small since 
both items would tend to be of the same difficulty. 

It is quite possible that the effects of variance on paired-associate learning are 
not directly x*e3Ated to the essoclOitlve fSstetors considered edrller# For exemple^ the 
relative ease of learning hl^ variance doublets may be due to the fact that the best 
single item was learned very readily, thus truncating the effective list length in which 
the other items were learned. In edition, if it is time that grouping during leeimlng 
Increases speed of learning, the tendency to group in the low vEU'lance condition ml^t 
account for the greater difficulty of learning low variance doublets. 

On the Effect of Mental Level 

Mental ability was studied in Ss varying in age, SES, and mental age. In addition to 



o 



li. 

i! 



78 

BrtbMrtlSil coLpt0, the SSl v^Sty **? attelmieot of 

Children, but for tin* h<«h inctancea ms found to benefit the loif SB8 

1*0 might tend more to msmorlse tl» «upport than the high SES children 

veibiaetrateglear lSlS“r?ha^^v^^ ®°“ Intentional and poeslbUr 

among older chSdren^M^S I5SiSi^5! greater extent 

^«bthe varleS^SSltTaSr cSSi?^ mtchematlcal-concept task, 

Mgh In 8B3 encored hypothesis and those 

Result, are coSS^en&^jLrS^^^^^ ^ 

Bsterson, ana*mtmarsh!*^8)^TOd*the*we^ Increase with age (Bousfleld, 

for chroiologlcall^but Ss^ ^ ^tJf ^ “ot only 

of coa®arahle chronological age OMs flnSfnff^n^*^ jetardates cluster less than normals 
Of Osborn (1960)."^^:?^ ?2LdS^s^^“L^o 

of cooparsOile mental ace , in addition. It^Tfo^ii tw ^ normals 

fflortal age Is not Indwndent of the aWeSTi^i^c^ySe^^? 

the clustering tak»fi ni<t/«jk »- - - *"*w*“^“*' ^xevance or the conditions under which 

«ee of six «»» th«. the., vlth a mental 

It appears Inappropriate Xn fact iiqi~iu*.t cluster less than others idien 

below that which would be KxnuntmA* nn +vi V -n-yew-olds cluster to an extent slgnlficeuxtly 

lnapproSSa?r aTiJhSsrS^ ehouSlppe^ ^ 

appropriateness of the conditions. chance level regardless of the 

than a"^eJ^nrLtS^“tteT“*t 

efficiency uhen clustering wa^not^lnduced^ ^ learning as compared with 

lne«aaln8-the aaiunt 

Cto Summatio n and Interference 

the poeelbmty that the prob- 

TiAilch would tend to elicit It Althmiffh would be Increased by the addition of stimuli 

observed either to tS^^se^ sumption may well occur. It has not been 

and Wlckens, 1962; togSSe ^ Sn 1^^*^?^^ conducted by otheis(e.g.. Hill 
the Interference effects of the addition*! 0+4 present situations, because 
for lne«aslnTto^^«n^ ^5* ’’r®*'’* effect.. 'Evidence 

Investigators \astog a wide verietv nt> i«#2^ mmbers of Items has been uncovered by many 

Howes and Osgood, 195b; Musgrave,^1958 196r*^LSS® ?L;a?®^w ®‘®*' Richardson, 1958; 
^Istence of associative piSng also ahj^ 

Howes and Osgood, 195b) but idirther Mednlck and Freedman, 196O; 

against a baiell^ f« as«sS^ suaiiiatlon must be evaluated 

of the freauenclS ^h^ch ^ reeponee from a conelderatlon 

not stmmtL ir«S^efi^d^ *>“ Items. Whether or 

Suite a few su^telThaSe ti '’**“« employed. 

1963) but none consistently superior. ' Oogoodj Jenkins and Cofey, 1957; Podell, 

natur?^ the t^ ^the*Lt«t^*^l^au'“ existence of summation may depend, on the 

stf.ere of meanC- ^her t^ Slc?t^farcSJnt.J^*“S®“ 'narrow the 

possibly, tasks which deal ^th ®^l^ting spheres or hierarchies. Quite 

Inditce the latter might be more apt to reveS^ntf^'*^® summation, ^&lie tasks ^rtilch 
did find four word^t^ H SSt^* f “? <^95b) 

summation Is dlfflcllt to eetablleh Rouse ^ VwlLsToftl resp<^e although 

this type Of material. Much research 



o 
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Suanary of Concluaior ^ 

assumed that deductive reasoning is relatively unimportant. e.«. for 

^nst^es (few different examdes) Is liteay to produce better concept attainment 
WlcirSe’^ct co^p?“ inetancee are edually ■■good" (likely 

"goodness" of Instances Is not available but they are 
respect, a large variety Is likely to produce better coLept 
attainment than a small variety because It would be more likely to Include "good" 

concepts vhlch are fairly easy and (thus) 
for vhlch ^pod Instances are likely to occur vhen the number of Instances Is 
lUcreaBede 

+haa .tl?®?..^^?“°®® "goodness". It Is likely that a small variety containing 

-he 1>est Instances would be superior to a large variety containing others In addition. 

perf<^SJe!^”^ instances In a predominantly associative task may not foster 

and seventh grade children appear to rely much more heavily on 
^oclatlvB processes than on deductive ones although a celling effect may have 

w obsermtlon of deductive processes In seventh grade children In the one 
study idiich Involved that age group, 

variations In mental ability accoi^lng to 

Sr^t^ SS8, and mental age althoufidi the first of these seems to have the tallest 

leamS^ In^ntlonal and an aesthetic set on paired-associate 

^ ^® marked for fourth-grade children idio were of low SES 
than fourth graders idio were hig^ In SES. 

wm, determinant of difficulty of concept formation 

^ u »f! **”, ^^°* single instance in the setj yet for concept formation and 

with ^epT»??S^! undoubtedly interfered 

Groupd^ of Items within doublets during paired-associate learning appears to 
S^*.*"*? Pert«™nce ,*en performance within mental ag^le?^L con- 

<«rAfb+w ^ palred^swlate doublets idilch are convergently related varies 

directly with the convergent and associative relationships between the S and R words . 

A cOTvergent response tends to be more readily attached to pairs of stimuli which 
htThl^‘rtm^*to^S^ Jt«^h^“ doublets having a high variance, rather than egual 

or thS^’Sir^'^epSe?’^' 

4 ;. 4 !Sr® ^ occw In easy and moderately easy items of equal dlfflcultv than 

cLf ^tte *■“ availability If mediating^p™^ thf 

“o^e associations are 

learned when grouping Is carried out (direct evidence of this from intrufllon errors was 



ERIC 



8o 



obtained). Sbese aseociations between etimull (one of which serves as a response for 
the other) compete vith the respoose-to-be^'trained. 

I'orciriig §91 to group concept\milly does not enhance and may retard their performance 
on a transfer"*test. QCi^^nitig in rote grouping does not facilitate paired-associate 
learning in either normals or retardates and does not affect the appropriateness with 
which they use grouping in the transfer situation. 

Hev responses are not necessarily easier to acgiulre than Old responses ehen both 
are present and available. 

Differences in learning ability as a function of mental age cannot be attributed 
to the tendenOy to form conceptual groups during learning. 













Appendix k 



Ifeterials for Eacperiments 2, 3> and 1|- and Single Sentence Norms; 
Sentences Grouped ty Strict Definition of Each Concept 



Finish; Complete 

1. You should try to the things you have left half done. 

do 4; finish iB; finished 2; refinished 1; think of 1; no einswer 2 

2. Maiy cannot _____ the problem because she doesn't understand it. 

answer 4; do 7; figure 5; figure out 2; solve 3j tackle 1; think of 1; work 3; 
write 2 

3. If his honKswork is hard, John doesn't it. 

do 22; dislike 1; finish 1; like 3; touch 1 

4. Fhllllp asked Joan to help him his homework. 

correct 2; do 15; finish 5; him 1; with 2; work 1; no answer 2 

5. You mast have patience to _____ a Job. 

coimnand 1; do 10; earn 1; finish 3; get 3; know 1; makel; take 1; tend 1; 
undergo 1; understand 1; wait 1; work 3 

6. The painter could not the room because his brush broke. 

paint 27; no answer 1 



Light 

!• It is ______ longer in summer than in winter. 

day 1; days 1; daylight 1; hot 2; hotter 3; light 3; lot 1; longer 1; much 6; 
night 1; notl; said 1; sunny 1; warmer 3J no answer 2 

2. Large windows make a house „ 

big 5; bright 1; cool 1; dull 1; full of light 2; sxmny 1; hot 1; light 4; 
lighter 1; nice 1; pretty 2; see through 1; ugly 1; no answer 6 

3. Mother likes John to be home when it's still , 

bright 1; dark 1; day 1; daylight 1; daytime 1; early 1; light l6; nice 
and warm 1; rain 1; raining 1; sunny 1; twilight 1 

4. The front yard was dark, but the porch was 

bright 2; light 26 

5. It should be for reading. 

bright 1; clear 1; easy 2; good 3; light 9; q^iet 7; ready 1; time 1; no 
answer 3 

6. The TV is . 

blank 3S broke 1; broken 2; brown 1; dear 1; electrical 1; going 1; good 1; 
new 1; nice 1; not working 1; off 3; on 6; out 1; wrecked 1; no answer 1 



Soft 

1. When it got warm, the candle became . 

bottom 1; cold 1; dim 1; dull 1; iiot b; low 1; lit 1; melted 6; melting 1; 
out 1; a puddle 1; smaller 2; soft 2; yellow 1; no answer 2 

Continued on next page. 
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Soft (Cont'd) 

2. If you don't yant^it to be heard, your whisper should be , 

loud 1; low 6; quiet 3; secret 1; silent 3; slow 1; soft 11; softly 1: 

no answer 1 ' » t 



Baby clothes are usually made in colors. 

different 3; light 5; many 3; pink and blue 1; pretty 6; 

8GXX Xj 80xt/ 2 



k. 



Uncle Ed likes a chair after dinner, 

big 2; big soft 1; comfortable 3; comfy 1; 
soft 15 ; warm 2 



cozy 1; easy 1; nice 1; rocking 1; 



5. 



A fur coat is and warm. 

beautiful 3; big 3; cool 1; cozy 2; furry 3; 
no £mswer 1 



fuzzy 2; nice 3; pretty 5; soft 5; 



6 . 



Many people leave a light in the bathroom 

bathroom 1; bright 6; dim if; good 1; lighted 
nightlight 1; red 1; small 2; no answer If 



all night. 

1; lit 2; little 



2; night 3; 



Dream 



1 . 



After seeing the ghost movie. Sue hated to go to bed for fear of what she will 



believe 1; cry 1; draw 1; dresun 10; hear 1; imaginp knife 1* 
mine 1; nightmare Ij see ^i-; no answer 5 * 



know 1; 



2. When Billy used to he didn't know whether it was real or not. 

4; eat 1; guess 1; gun 1; imagine 2; little 2; look 2; 
make 3; mess 2; pass 1; read 1; snow 1; think 3; no answer 3 



3* 



h. 



When doge move strangely in their sleep, we wonder if they can 

breathe 1; dream 12; kill 1; see 6; sleep 3; sleepwalk 2; IIT' answ^ r 3 

Jimmy wants a new bicycle so badly that he will probably of one. 

ask 2; brag 1; buy 7; cry 2; dream 1; faint 1; get 3; like 1; nay*2- 
steal 4; take 1; think 2; no answer 1 ' » ^ -l. pay 



5. 



When George doesn't know the right answer, 
blow 1; cut it 1; crinkle 1; fail 1; 
skip 2; think 6; no answer 3 



he may sometimes ________ one up. 

give 1; make 10; pass 1; put 1; 



6 . 



Ifeny people can't remember what happens when they 

sleep 1; dream 1; faint 1; fall 3; 

fall die 1; forget 3; get hurt 3; get knocked out 1; get up 1; go out 1; 
have amnesia 1; pass out 1; pie 1; sleep 3; no answer 2 ^ ® 



Obstacle 



1. Jane had to turn back because there was a 



in the path. 



SSii 1 i catamount 1; aetour Ij ditch 2; dog 2; 

drop 1, hole 3j log 2j .ign l; skunk 1; snake 3j stream Ij tree 1; no msmr 3 



2. The way is clear if there is no 



present . 



wU^l- fL^ blockade 1; brush 1; car 1; cars 3; chalk 1; enemy l 

strenirth 1? nothing 1; obstruction 1; person 1; 

strength i, traffic 1; trees 1; lio answer 5 



Continued on next pagei 
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Obstacle (Cont'd) 

3t A lazy man stops vor]!i;lng as soon 6is there Is a . 

break 2; chance k; check 1; criminal 1; enough money 1; fight 1; fire 2; 
fired 1; hard job 1; job 3; rains 1; stop 1| strike Ij time 1; tired Ij 
weekend 1; whistle 1; no answer k 

A _____ keeps you from doing what yoi\ want to do. 

baby 1; belt Ij conscience 2; dad 1; fee]:’>ng 1; friend 2; job 1; knife 1; 
love 1; m ama l; mind 1; mother k; nerve 1; parent 5; person 1; police 1; 
whipping i; no answer 2 

5» Some people don't want to start a job if tliey know there is a 

bad boss 1; bad pay 1; big man 1; borib 1; boss 1; bully 1; catch 4; 

crabby boss 1; fire 1; girl 1; hard 1; hard job Ij job 1; lease 1; low pay 1; 

no lunch time 1; paper 2; reason 1; robber 3: time 1; trouble 1; war 1 

6. He bad to get rid of the _____ before finishing the task. 

bad marks 1; bees 2; blanks 1; book 1; books 1; boss 1; clothes 1; dog 1; 
dust 1; fly 1; guns 1; junk 1; nyagazine 1; marks 1; mistakes 2; paper 3; 

problems 1; rat 1; sentences 1; soap 1; tools 1; trash 1; water 1; words 1 



Stick or Piece of Wood 
1.. A long may be made shorter. 

board 1; cattle 1; dog 1; dog's tail 1; dress 2; foot 1; hair 1; job 1; line 1; 
neck 1; pencil 2; pipe 1; ribbon 2; rope 2; route 1; ruler 1; stick 1; shing 2; 
tail 1; word 1; no answer 3 

2. A wet does not bum. 

bag 1; blanket 4; board 1; cloth Ij diaper 1; fire 1; leaf 3; log 1; match 3; 
paper 5; rag 2; sponge ij stop 1; water Ij no answer 2 

3* You C 6 U 1 make a _____ smooth. 

blanket 1; board Ij car Ij coat Ij dog Ij drawing Ij dress Ij face Ij fur Ij 
mud pie Ij paper Ij piece of wood Ij piece of tar Ij pillow 2j road 2j rock 3j 
rug Ij shoe 1; table Ij wood 2j word Ij no answer 2 

4. The painter used a to mix his paints. 

board Ij brush 3; bucket Ij finger Ij ruler Ij stick l8j stirrer Ij 
wooden spoon Ij no answer 1 

5. Ifany things may be made out of a . 

atom Ij bed Ij cow 3j disc Ij form Ij iron Ij log Ij machine 2j molecule Ij 

paper 3j piece of wood Ij plank Ij rubber band Ij tree 4j wood 4; no answer 2 

6. You can use a for many things. 

airplane Ij bag 2j blanket Ij bike Ij book Ij box Ij hammer 2j helicopter Ij 
horse Ij knife Ij man Ij pencil Ij person Ij piece of wood Ij sack Ij ahave 1; 

skirt Ij thing Ij tool 2j truck Ij wood no answer 4 



Happiness 

1. Some people think about the things that bring them . 

fortunes Ij good luck 2j happiness 6; joy 3j luck 9j misfortune Ij money Ij 
presents 2j sad Ij t(^s Ij no answer 1 

Continued on ilext pi&ge. 
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Happiness (Cont'd) 

8. After trouble, usually returns. 

bad 1; dad 1| dog 1; friends 1; fun 1; happiness 2; It 1; love 2; luck 1; 
more 1; people 1; policeman 3; superior 1; things 1; trouble 1; no answer 9 

3* The woman remembered the she had as a girl. 

background 1; book 1; doll 5; dress 1; ghost 1; life Ij man 1; movie 3; 
person 1; piano 1; picture 3; ring 1; sculpture 1; toys 1; tree 1; woman 2; 
no answer 3 

4. The people at the circus usually seem full of 

cheerfulness 1; drink 1; ease 1; excitement 1; food 1; fun 2; happiness 2; 
Ice cream 1; Jokes 1; Joy 8; laughter 4; pep 3; talk 1; vigor 1 

5. Comfort at home and a good Job were all that Uncle Ben needed for 

children 1; comfort 1; education 1; fun 1; happiness 3; health 1; himself 1; 
his family 1; his head 1; home 1; life Si living 2; money Si patience 1; 
recovery 1; rest 2; satisfaction 1; no answer 3 

good health are found together. 

Slack 1; energy 1; food 3; go 1; growth 1; life 1; problems 1; rest 1; 
safety 1; sick 1; sickness 1; sleep 3; sports 1; strength 2; strong 1; 
vitamins 1; no answer 7 



Stones 

1. Billy collected different kinds of . 

coins 1; feathers 1; guns 1; Insects 1; Junk 1; leaves 1; models 1; money 1; 
newspapers 1; rocks 9; shells 2; stamps 9 

2. Some are found under water. 

animals l; bugs 1; caves 2; cars 1; fish 9; fishes 1; food 2; frogs 1; mammals Ij 
men 1; plants 2; rocks 1; shells 4; whales 1 

3* often make a road very rough. 

^^~Tu5pe Ij dirt 1; gravel Ij holes 1; horses 1; pe^le 1; rain 1; rock 1; 
rocks l4; stone 2; tractors 1; workmen 1; no answer 2 

4. Only bad boys throw ' 

beebles 1; blankets 1; eggs 1; glasses 1; mud balls 1; rock 1; rocks 17; 
spit balls 3; tantrums 1; blanks 1 

5. A farmer does not like to find in his field. 

animals 1; bugs 8; crows 4; deer 1; fox 1; grasshoppers 2; hawk 1; Insects 4; 
weeds 3i wolves 1; no answer 2 

polished to look smooth and shiny. 

automobiles 1; braes 1; a car Si cars 1; coi^r 2; dresser 1; floor 1; guns 1; 
marble 2; shoe 1; shoes 10; silver 1; table 1; wood 2 



Courage 

1. If you have . ycm will not cry when you get hurt. 

bactlne medicine 1; brave 2; bravery 1; courage 5; medicine 7; pAss-frig i- 
protection 35 shots 1; no emswer 7 

Continued on next page* 
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2. You need to fight vrlth a boy bigger than ycm. 

bitwatoucEles 2; chalJte 1; courage 6j get big 1 $ help l; know how 1; 
nusclee 4; strength 10; no answer 2 

3. If you do soiaethlng bad and then tell the truth, you have 

admit 1; admitted 1; beauty 1; been good 1; been honest UTrave 2; 
a chance 1; confessed 1; courage 2; forgiven 1; honest 2; honesty 4; 
loyal 1; not lied 1; refined 1; told 2; trust 1; truth 2; no answer 2 

4. we all admire someone who has such . 

beauty 1; character 1; charm 2; courtesy 1; couragb kindness 1; 
knowledge 2; money 13; personality 1; sense 1; talent 1; no auiswer 3 

5. A person who 8a\'es a baby from drowning In deep water has such 

brain 1; brave 1; braveness 2; bravery 2; courage l6; honor 1; love 1; 
power 1; shell 1; strength 1; no answer 1 

6. You need when you start to do a hard Job. 

brains 3; courage 2; education 1; energy 3; equipment 1; experience 2; 
food 2; help 1; muscle 1; muscles 2; noise 1; patience 4; to be smart 1; 
tools 1; money 1; no answer 2 



Fault 

1. If a suit has many it Is sold very cheaply. 

butter 1; buttons 6; holes 10; mustaches (mistakes) 1; moths 1; nicks 1; 
patches 1; pockets 2; rips 2; tears 1; no answer 2 

2. A person who has many ____ usixally has few friends. 

angers 1; bad manners 1; bully 1; dollars and toys 1; enemies 4; enemy 1; 
fights 3; hates 1; lacks 1; Jewels 1; money 2; problem 1; troubles 1; wives 1; 
fault 1; no answer 7 

3» People with are often unhappy. 

apartments 1; bad children 1; dogs 1; flu 1; hate 1; Illness 1; leases 1; no 
children 1; polio 2; problems 1; sadness 1; sickness 1; smallpox 1; sisters 3; 
too many 1; trouble 2; wives 2; worm 1; no answer 5 

4. Some can be fixed. 

automobiles 1; car 1; cars 9# chair 1; bicycles 3; bike 1; door 1; paper 1; 
problems 1; x^los 1; things 4; tires 1; t*:ys 2; wrecks 1; no answer 1 

5. Some things are useful even if they have many . 

bad things 1; brains 1; bugs 1; calories 1; cracks 2; disadvantages 2; faults 1; 
hardship 1; holes 6; knobs 1; mess 1; mistakes 1; things 1; uses 1; ways of 
use 1; no answer 6 

6. People usually talk about the of others, but not about their own. 

background 1; children 4; clotnes 1; face 1; fault 7; life 2; nann* i* 
problem 3; selves 1; things 1; troubles 1; work 2; no answer 3 
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Ajftato kt Mittriiai f<m IxpftrlMmt 

»cp8ct«<l ViHtMi fcr liob 8«iit^siet tm tim Stxlot CriteriGo^ Comiftiug of 
tl^ Birc9atagt oi Utiji^Giiits to tbt Sioglt 8«ot«»c9S IJMch miro Coo- 

to bo COETOOt BoopoOiOf^ 



Sojitjoncoi 93 » Iditoa ill Qr^r by Coocopti 
1. IJlnlfh, ooipa.«to, eio, rofiniobta. tiMsiElo, 



t»na» itort^ fix, go book to 



m.. 

2 • 

i* 

1* 

Mean: 

2 • IiAgbt ^ 

1 . 

2 . 






I: 

Mean: 

3. Soft, 

X. 

2 , 

i: 

t: 



Mean: 



85*71 

25*00 

8aa% 

71.84 

^.43 

00.00 

51.^ 



10.71 

21.43 

60.71 

100.00 

35.71 

00.00 

38.09 



7.14 

42.86 
7.14 

53.57 

17.86 

00.00 

21.43 



fidl of Hfibt. daarfclae 



congy. cogy 



4. 



Dream, think, have nightmares. Imagine, see, make up things, see things 



1 . 

2. 

* 3 * 

4. 

k 



57.14 

32.14 
64.28 

10.71 

21.43 

3.57 



Mean: 



31.54 



^ irtaKty l»it not in cacperlnent fc, 

.Iwn (original) con- 

^ bsrt occurring In v.r1>al aequlaltlon k. teterlsk refer. 
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5. CfeittOt, tjlock, polic«(B»a), 

ptit, tPC«M#i, pimatoXock, fire, 

Mkf S8g£> c»tii^^, d etour, sl^. akunk. snake, 

Mqq3c^» mmm* iMX, Cjftt iictlon, prc^leise, hard joib. stop. dad. mama, mother, bad 



X* 



00#00 



I 



i 



r.ik 

3.5T 

7,lk 

OCKOQ 



Mean: 4* 75 

6. Stick or piece of wood, brush, wood, paper, match, 

pa:bKt brush, Xog, board, pipe, ruler, J^gk, stirrer, wooden spoon. Ircm. Plank, box 
nM^ yftpcx^ topuL 




3.5T 

35*11 

17.86 

78*57 

3S*14 

7.14 



Mean 29* X5 

7* Bappcf.nes8, happy, joy, pleasure, fun, gaiety, laughter, pep, luck, comfort, 

vjgorj rest, satisfactim. strength, money, energy, playing, fortune, love. 

cheerfuSess. ease. S'iteinept. life, bravery 




75.00 

14.28 

3.57 

75*00 

39.S8 

7.14 



Mean: 35*71 



8. Stones, rocks, shells. 



1. 


39.28 


2. 


17.86 


3* 


60*71 




64.28 


5. 


00.00 


6. 


00*00 


Mean: 


30*35 



9. Courage, bravery, nerve. 



1. 

2. 

t 

*1' 

Oa 



28*57 

57.14 

14.28 

7.14 

78*57 

7.14 



Meant 



32.14 



.lunk. gravel, marble 



strength, heart, talent, know-how, honor 
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10* Sfcultii ndstAlaiii trowbl^t, ttfkyi, iia?lD)c3yo0| japobleaw, vriftclci. 

^mh mt 

1# 

a. 10. Ti 

lO.Tl 
3.5T 

5. T.l^^ 

‘**6. 39*^3 

uma 13*09 

Ifoan OCT Dll Seixt9i3,ce0 •« a6.Sl 

Bait sln|i« sentanee aie«n « 65 . 00 
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The ISMy a^A Dtfflcult Cottcejffcs Sa 5 il< 3 DreA tov Bach Variety Condition, Presented 
In the of the l^ftWency with Which Responses Correct by 

a lenient* Criterion were Given (n * 36) 





Variety 


Variety 

Repeated 


Large 

Variety 


EASY 


Stones 

Courage 

'Al^inlsh 

^<Ll|5ht 

Stick 


Id^ht 

Stones 

Finish 

<*Co«rage 

^pplness 


Stones 

Stick 

Light 

Courage 

Finish 


DIP- 

HCUCfT 


Ltream 

Hhpplness 

Sort 

Eault 

Obstacle 


Sort 

'AiDreaiB 

^*Stlck 

Obstacle 

Fault 


Happiness 

^Ikeam 

«Soft 

Fault 

Obstacle 


Indit(?ft>feo8 A a 







Total HRauiber of Correct Resjponees for Each Concept Under Each Variety 
Condition: Lenient and (Strict) Scoring 



Ihults 

Defects 


Courage 


Obstacle 


Light 


Stones 


Happiness 


FlMsh 

Com- 


Soft 


Stick, 

Piece 


Dream 
















plete 




of 




Small 


















Wood 




Variety 

(n» 36 ) 

Sm.Var. 


12 

(8) 


SI 

(16) 


7 

(‘I’) 


So 

(19) 


24 

(19) 


15 

( 14 ) 


21 

(18) 


14 

(9) 


18 

(15) 


16 

(15) 


Repeated 9 
(0=36) (i|.) 
Large 


18 

(15) 


10 

( 3 ) 


?5 

( 85 ) 


23 

(14) 


18 

(15) 


22 

(21) 


16 

(10) 


15 

(13) 


15 

(12) 


Variety 

(ir« 38 ) 


7 

( 7 ) 


(24) 


5 . 
( 5 ) 


24 

( 24 ) 


30 

(30) 


(19) 


23 

(23) 


(13) 


26 

(86) 


18 

(18) 
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AjKpendisc 3 

9 X 0 , Qmrtiti Groti|»ea \>y f$xt of Speech of StimuXl 
and the Coavergeht Bespoose (Mid Bahked In Ifean Dominance 



Stimuli 


Convergent 
BdLmary 
(Freq,* in 


Omvergent 
Besponse 
(Freq., in 


Mean 

Dom.^ 


Stimuli 


Convergent 
Primary 
(Freq. in 


iTJSlU 

Convergent 
Besponse 
(Freq. In 


Mean 

Dom.^ 






Noun Stimuli 


- Noun Besponse 






Man 

Soldier 

Beople 


Man 8 


Men 3 


2.46 


Beople 

Lamp 

Kittens 

Spider 


Animals 7 


Animal 6 


2.25 


Foot 

Bisad 

Boy 


Girl 22 

’4 


Berson 2 


3.00 


Cabbage 

Memory 

Hand 

Stomach 


Food 10 


Head 2 


2.30 


Barth 

Boy 

City 


Girl 12 


Beople 4 


3.06 


Sheep 

Comfort 

Dream 

Sickness 


Dream 6 
Sick 6 


Bed 4 


4.70 


Woman 

Child 

Baby 


Man 22 


Mother 0 


3.14 


Cottage 

Health 

Salt 

Butter 


Food l4 


Pood l4 


5.35 


Beople 

Baby 

Child 


Man 11 


Girl 3 


4.34 


Head 

Spider 

JbtnA - 

Foot 


Body 17 


I«g 3 


6.30 


Bead 

Shoee 

Band 


Body 22 


Foot 6 


5.20 


Baby 

Girl 

Boy 

Child 


Beople 22 


Berson 8 


6.85 


Spider 

Bagle 

Butterfly 


Bird 12 


Fly 1 


6.40 


Moon 

Bed 

Dream 

Sleep 


GO 00 

II 


Night 5 


7.20 


Frleet 

Bellj^oQ 

Bible 


God 17 


God IT 


8.46 


Beople 

Children 

Man 

Baby 


Boy 10 
Beople 10 


Boy 10 


7.20 


Kittens 

Child 

Ciy 


Baby Ik 


Baby l4 


8.6o 


Thief 

Child 

Beople 

Soldier 


Man 9 


Man 9 


7.95 



C^(3htit.<ied on he^ , 




and Qwaiiieti, atc», coatlwiBa 
Kcxutt Stimuli •* tTcnm Reupooae 



Butterfly 

Cheese 

Breiid 


food 20 


Butter 8 


9.60 


Th.'nd 

Bbalth 

Head 

Stomach 


Body 21 


Body 21 


Girl 

Man 

Woman 


Bc()r S9 


Lady 8 


10.06 


Man 

Citizen 

Child 

Children 


People l4 


People l4 


Guns 

Stem 

Tobacco 


Ripe 7 


Smoke 6 


12.94 


Stove 

Stomach 

fruit 

Cabbage 


food 15 


food 15 


Ocean 

Cottage 

River 


Sea 18 


Lake 7 


14.94 


Street 

Window 

Doors 

Cottage 


House 24 


House 24 


Bead 

foot 

fingers 


Body 27 


Band 8 


15.80 


Butterfly 

Dogs 

Sheep 

Idon 


Cat 17 


Animal 11 


Boy 

Baby 

Children 


Girl 21 


Child ll- 


17.0 


Man 

Children 

Woman 

Boy 


Girl 20 
People 20 


Girl 20 


Bed , 

Comfort 

Table 


Chair Id 


Chair 18 


17.54 


Head 

Man 

People 

Citizen 


People 8 


Person 4 










Stem 

Salt 

Bath 

River 


Water 10 
Stream 10 


Water 10 


'i ■ 




Roun Stimuli « Adjective Response 




Trouble 

Anger 


>fad'';12-,',,;:'"-’:^ 

A ■ ■ i ■ ' . ; ' ■ . ■ . ■ , 




2.20 


Cabbage 

AogjbT 

Butter 


Dream 8 
Sleep 8 


Good 3 




'■ ca»lr House 19 Wood 1 

-IJoore^^' j- 



;:CI0^1i5riieat:^ 






Moon 

Bread 

Sheep 

Salt 




food 11 





i 

i 
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8.50 



9.00 



10.95 



13.65 






16.65 



16.65 



18.35 



1.90 



White 0 



2.70 
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l)!ripOl«t0 and QuaurtietSj* etc«| contiaued 
IVouti Stimuli • Adjecti'vm ttespcxasa 



Bread 

Comfotrt 

Fruit 


Food 20 


Oood 2 


3 - 5 h 


Mountain 

Ocean 

City 

House 


Sea 11 


Big 1 


3.05 


Confcirt 

©rouble 

Hgunnor 


‘ Hall U 


Hard 5 


k, 0 S 


Hnyrd 

Kittens 

Chair 

Bed 


Cat 7 
Bog 7 


Soft 2 


3.25 


Trouble 

Au^ser 

Comfort 


Mad 15 


Nice 2 


5.06 


Memoty 

Justice 

Cheese 

Health 


Boctor 7 
Food 7 


Good 3 


6.55 


Batter 

Carpet 

Comfort 


Rug 8 


Soft 2 


3.26 










Auger 

Slclmiese 

Trouble 


Mad 13 


Bad 2 


8.66 










Slolmess 

Bsalth 

Boctor 


Nurse l 4 


Sick 7 


9.3^ 














Adjective Stimuli 


- Noun Response 






Bitter 

Salty 

Hunc^ 


Food 13 


Food 13 


11.2 


Nhlte 

Green 

Red 

Yellow 


Color 31 


Color 31 


28.05 






Adjective Stimuli - 


Adjective Resj^nse 






Sweet 

Salty 

Sour 


Bitter 12 


Bitter 12 


2.06 


High 

Short 

Heavy 

Beep 


Low 16 


Big 2 


2.60 


'■BbeP'V 

./tiOUg V 


Low Id 




3.86 


Salty 

Sour 

Bitter 

Sweet 


Candy U 


Good 7 


5.10 


,RoUi^v ^ 


BbrdSO 


Smooth 7 


8.60 


Smooth 

Sort 

Beautiful 

Sweet 


Hard 13 


Nice 3 


7.20 


I'll 


Sour 18 


Sour 18 


U. 5 ^ 


YeUow 

Soft 

White 


Color 16 


Light 6 


13.20 










Heavy 
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Triplets and Quartets^ etc* ^ ecatintisd 
Mjectlve Stinmli «• A^ective Response 



TeXlcw Ooloar 28 Hliae 17 H*86 Red Color 27 Black 12 

Green Yelloir 

Bed Dark 

White 

Salty Sweet l8 Sweet 18 13*14 Smooth Hard 23 Hard 23 

Bitter Heavy 

Sour Rough 

Soft 

Loud Low 16 LOW 16 20*8 

Deep 

High 





16.25 



18.65 



9 ^ 



Apipendix ^ 

Bftirs Groi;^d \ny the Bart of Speech of the Stimuli and the 
Comrergent Besponse and Banlced Within Groups In Mean Dominance (^6) 



Stimuli Coitrvez^nt Conver^nt Mean 

ErlmaJiy Besponse Dom.^ 

(Fre^. In (Breq.. In f6) 



Stimuli Convergent Convergent Mean 

Primary Besponse Dom.^ 

(Freq. in (Freq. In 



Noun Stimuli ■> Noun Besponse 



Hand 

Cry 


Baby 8 .T 


Face 3*8 


.7 


Child 

Children 


Baby 11*5 
People 11.3 


Kid 2.4 


3.2 


Barth 

^nger 


Mad 12,7 


Heaven 1.6 


.7 


Head 

Girl 


Boy 32.1 


Hair 11.9 


3.3 


LaiaiP 

Dream 


Licdit 23.4 


Lash 0 


.7 


Justice 

Cold 


Hot 30.2 


Ice 1.6 


3.3 


Wish 

Memory 


Dream 8.3 


Thought :8 


.7 


Bead 

HEtnd 


Body 30.6 


Leg 2.0 


3.4 


Carpet 

Wlndosr 


HbUse ll.l 


Hall 1.6 


.8 


Cottage 

House 


Home 20.6 


Cabin 4.0 


3.7 


Blhle 

Beliglon 


Church 21.8 


Christ .8 


.8 


Doctor 

Sickness 


Help 11.9 


Health 10.7 


4.6 


Comfort 

Soldier 


Amy 10.3 


Fort 2.8 


.9 


Guns 

Stove 


Fire 13.1 


Fire 13-1 


5.7 


Needle 
Fingers . 


Sew 13.9 


Nall .8 


.9 


Priest 

Beliglon 


Church 24.6 


Bible 8.3 


5.9 


Joy 

People 


Happy 32.9 


Iiaugh 3.6 


1.1 


Hecdth 

Wish 


Good 9.9 


Well 2.4 


5*9 


Baby 

Whiskey 


Drink 13,5 


Bottle 1.6 


1.9 


Stem 

Cabbage 


Hot 7.1 
Food 7,1 


Plant 6.7 


6.5 


Dogs 

Ca.^t „ 


Cats 21 . h 


Pst 3.2 


2.0 


Whistle 

Music 


Sound 10.7 


Song 6.3 


6.6 


Mem 

House 




Beople .8 


2.0 


Earth 

Moon 


19.0 


Hanet 11.9 


7.8 


Children 


Man 6.7 : 


Girl 3.6 


2.1 


House 

Cheese 


Mouse 27.4 


Mouse 27.4 


8.3 






Dog 9.5 


2.4 


Beople 

Child 


Man 8.7 


Children 7.5 


10.5 




JlOfwer 35.3 


®ree 3.2 


2.4 


Bible 

Music 


Church 8.3 


Book 3 e 8 


11.5 






Bead 2.0 ^ 


2.4 


Moon 

Light 


Sun 20.2 


Sun 20.2 


12.3 






^liglon Hoase 14 .T ‘School .8 

- eonti^d on n^ pa^. 



2.9 
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Bairs 6rou|>ed by the Bart of Speech^ etc*| continued 
Noun Stimuli > Noun Besponse 



Woman 

Man 


Child 21.0 


Lady 8.3 


12.4 


Lion 

Bogs 


Cat 24.2 


Animal 8.7 


18.1 


Stomach 

Bead 


Body 25.8 


Body 25.8 


13.8 


Fingers 

Foot 


Body 18.3 


Hand 16.3 


21.1 


Guns 

Tobacco 


Smoike 10*7 


Smoke 10. 7 


15.7 


Table 

Bed 


Chair 25.4 


Chair 25.4 


22.8 


Spider 

Butterfly 


Insect 20*6 


Basect 20.6 


16.2 


Bread 

Cabbage 


Food 27.8 


Food 27.8 


22.9 


Shoes 

Foot 


Feet 8.7 


Feet 8.7 


16,4 


Citizen 

Beople 


City 7.5 


Berson 2.8 


24.2 


Cheese 

Butter 


Milk 17.9 


Bread 9*9 


17.6 


Girl 

Joy 


Boy. 32.9 


Boy 32.9 


30.2 






Noun Stimuli > 


Adjective Response 






Memory 

Bream 


Sleep 9.9 


Thinking Oo 


.8 


Numbers 

Fingers 


Count 17,1 


Five 7.1 


4.1 


Trouble 

Lion 


Tiger 13,9 


Maan 2 ,k 


1.6 


Baby 

Children 


Child 13,9 


Little 4.4 


5.8 


Man 

Boy 


Girl 29,8 


Male .8 


1.8 


Citizen 

Fruit 


Apple 13,5 


Good 6,3 


8.3 


Blossom 

Girl 


Boy 23 ,k 


Eretty 8,7 


2.2 


Health 

Sickness* 


Doctor 11.5 


111 6.3 


13.8 


Trouble 

Anger 


Mad 28.2 


Angry 2 ,h 


3.1 


Stove 

Stem 


Hot 23.8 


Hot 23.8 


18.2 






Adjective Stimuli - Noun Response 






TelloH' 

Blue 


Color 21.0 


Bencll 0. 


.4 


Salty 

Sweet 


Sour 22.2 


Sugar 4.0 


6.2 


Quiet 

Loud 


Soft 21.8 


S ound 6.0 


2.5 


Cold 

White 


Snow 21.8 


Snow 21.8 


9.5 


ll 


Light 17.9 


Sleep 2.0 


2.8 


Hungry 

Bitter 


Food 14.7 


Food i 4.7 


15.1 


Bitter 

Salty 


Sour 14.7 


Taste 3.2 


4.7 


Salty 

llhirsty 


Water 19*4 


Water 19.4 


21.9 


Blue 

High 


Sky ii2.5 


Sky I12.5 


5*2 


Green 

Blue 


Bed 31,0 


Color 20.2 


28.1 



C^tinued' on noxt p^ . 
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Bftirs Grouped by the Bart of Speech, etc., continued 



Adjective Stimuli - Adjective Reaponse 



Long . 
Quiet 


snort 19*^ 


Slow .8 


.6 


Red 

Green 


Blue 27.4 


Blue 27.4 


14.0 


Smooth 

Rough 


Hard 20 «S 


Easy .4 


.6 


Sweet 

Bitter 


Sour 30*6 


Sour 30.6 


16.2 


Sweet 

Sour 


Mtter 16.7 


Bitter 16.7 


2.2 


Bitter 

Sour 


Sweet 32.5 


Sweet 32.3 


18.0 


XellOHr 

Black 


Color 20.2 


Brown 2.4 


2.3 


Short 

Deep 


Long 20.2 


Long 20.2 


18.9 


Yellow 

Red 


Blue 25.4 


Bright *4 


3.5 


Black 

Deep 


Dark 17*5 


Dark 17*5 


20.0 


WgVi 

Long 


Short 3^*5 


Ear .8 


3.7 


Heavy 

Soft 


Light 27.8 


Light 27.8 


20.3 


Red 

Blue 


Green 28.2 


Green 28.2 


4.4 


Beautiful 

White 


Pretty I5.I 


Pretty I3.I 


21.3 


ItOOg 

High 


Short 29.8 


Tall 9.5 


7.0 


Black 

Dark 


Night 19.8 


Light 18.3 


21.3 


Thinner 

Short 


Eat 15.1 


Eat 13.1 


8.4 


Soft 

Rough 


Hard 33*7 


Hard 33*7 


23.0 


Younger 

Short 


Tall 15.5 


Small 6.0 


9.4 


High 

Loud 


Low 19,4 


Low 19,4 


26.6 


Cold 

Thirety 


Hot 28.2 


Hot 28.2 


11.2 














CO 

1 


Speech - 


Stimuli and 


Response 






Bible 

Beautiful 


God 13.1 


Good 1.2 


.6 


Yellow 

Cabbage 


Green 21.4 


Green 21.4 


2.3 


leedle 

Slow 


East 26.6 


Poke .4 


•9 


Moon 

Red 


Blue 11.1 


Bright .4 


2.4 


Whlatle 

Swift 


East U .5 


Wind 3.2 


1.0 


Whistle 

Loud 


Soft 18.3 


Mouth .4 


2.7 


Street 

White 


Black 16.3 


House 4.8 


1.8 


Street 

Dsep 


Hole 7,9 


Long 7,1 


2.8 


Y ini 

Juoiiig 

Doctor 


hurse 13 
Short 15.5 


Shot 2.4 


1.9 


City 

Heavy 


Light 13,1 


Big 4.4 


3.3 


Moon 


Sky 17.5 


White 3.6 


2.1 


Sour 

Butter 


Sweet 23.8 


Cream 3.6 


3.6 


Tobacco 

Black 


Smoke 17*1 


Brown 6.3 


2.2 


Cottage 

Swift 


House 17.9 


Cheese 11.1 


4.9 



Continued on next page. 
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BkIvs Grouped Iby the Bswet of Speech^ etc*, continued 
Mixed Berta of Speech - Stimuli and Beeponae 
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Soft 

Bed 


Hkrd 19*8 


HUow 8*3 


5.1 


Slclmeea 

Bitter 


Sick 8*3 
111 8*3 


Cold 4>*0 


5.1 


Younger 

Bahy 


Old 13*5 


Young 1*6 


6*0 


Slalty 

Ocean 


Sea 30*6 


Salt 2*8 


6*7 


Sheep 

light 


Bark 18*3 


Lamp 2*0 


14*0 


Beep 

Mountain 


High 12.7 


High 12*7 


17*7 



Ihirety 

Cry 


Water 19*0 


Water 19*0 


20.5 


Chair 

Hard 


Soft 38*9 


Soft 38.9 


20.5 


Black 

Kittens 


Cat 18*3 
White 18*3 


Cat 18,3 


20.7 


Cold 

Stove 


Hot 49.2 


Hot 49.2 


23.4 


Salt 

Salty 


Bepper lk,7 


Pepper 14*7 


26.7 


Bark 

Bed 


Sleep 19 , if 


Sleep 19.4 


28.3 
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03 
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Convorgftnt 

BIOH 



laamiM 



mi 



HIGH 



MSDimi 



im 



I 




AKpsndjbc 6 

Tbti Four Usts SaipOloQred in Bftired-AsBoclute Learning 



STRONG HtEMARI 


Ifean 


Convergent 


STRONG PRIMARY 


LOW VARIANCE 


Dominance 


Strength 

EKg 


LOW VARIAHCB 


Yelloir • Green 


L 




Lion - Animal 


Cabbage - Green 


L 




Dogs - Animal 


Fingers - Band 


H 




Green - Color 


Foot - Band 


H 




Blue > Color 


Sweet - Sour 


H 




Earth - Hanet 


Bitter - Sour 


H 




l^ioon - Planet 



MEDIUM 



Beopile - CMldren M 
Child - Children M 
Moeaux - Lady H 
Men » Lady h 
D eep - Long M 
Street - Long m 

LOW 

Citisen - Good M 
Fruit - Good M 
Whietle - Wind L 
airlft - Wind L 
Window *• Wall L 
Carpet - Wall l 



wm. mwm 

wm VARIAHCB 



Quiet - Sound 
Loud - Sound 
Salty - Sugeir 
Sweet * Sugar 
iVleet - Bible 
l':leliglon - Bible 



Joy - Laugh 
Ibople - Laugh 
Anger - Angry 
Trouble - Angry 
Butter - Czeam 
Sour - Cream 

STRONG FRIMARI 
HIGH VARIAHCE 



Thinner * Fat h 
S hort - Fat h 
D ark » Light H 
Blaok - Li^t H 
Deep - Hiepht h 
M ountain - Hieix h 



Cabbage - Hant m 
S tem - Plant m 
D octor - Health H 
Sickneaa « Health M 
Kittens « Dog M 
Sheep Dog M 



Blue •» White L 
Moon * White L 
Baby - Bottle L 
Whiskey - Bottle L 
Hand « face L 
Cry - Face L 



HIGH 

Bed - Sleep 
Dark • Sleep 
Stove - Hot 
Stem - Hot 
Kittens - Cat 
Black • Cat 

MEDIUM 

Waaen - Men 
Thief ^ Men 
Girl * Bair 
Bead « Bair 
Cheese «• Bread 
Butter • Bread 

LOW 

Qaiet - Slow 
Long - Slow 
Salty - Salt 
Ocean » Balt 
Bouse « Cabin 
Cottage • cabin 



Mean 

Dominance 






L 

L 

M 

M 

M 

M 



L 

L 

L 

L 

M 

M 



H 

H 

H 

H 

H 

H 



M 

M 

L 

L 

M 

M 



L 

L 

M 

M 

L 

L 
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Appendix T 
XAHiB 1 

Distribution of Ss in Sebools by Grade and Rapllcatlcm. 
lftwfl)er of Different Classes (and TeachtM) are Given in 
IPfcrentbeses* 



gol^l First Fifth Betardntes 





A 


B 


A 


B 


A 


B 


1 








12(1) 




36 


2 








27 


3 


36(3) 


24(3) 




24(2) 


7 




4 




36(3) 


2 




Total 


36 


36 


36 


36 


36 


36 



TABLE 2 



Msazis and Ranges of GA and IQ as a Function of Grade 
and Replication, niniber of Ss Upon Which the Means are 
Based are Given in 3PSrentheses. 



First 



Fifth 



Retardates 



A3 A B 



A B 



C.A. 6.37(35) 6.51(35) 

Mmq 6.44(70) 

Range 6*7 



10.36(36) 10.53(36) 
10.44(72) 

10-11 



10.56(36) 10.64(36) 
10.60(72) 

9-13 



I»Q. 

Mean 

Range 



108.23(35) 110.94(35) 

100 (Assumed) 109.59(70) 

78 -i 4 i 



69.21(24) 68.92(36) 
69.03(60) 

48-80 



M.A. 



Msan 

Range 



6.44 (Assumed) 



11.45 



7.3a 
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Appendix 7 



Subject Selection^ 

All Ss Here enrolled In om of the Sen Leendro^ Cellf (nixie elenentery schools: Washington, 
Cleveland, Madison, or Balcyon. The distribution of schools for the different groups and 
repll(Uitions ere shofwn in Obible !• The identity of the sdhoole is available from the authors 
vith proper Justification. ^ were drawn from one class at a time, alphabetically, \mtli 
the supply was depleted. Miss Alice Gordon ran the first two Ss in each of the six condi- 
tions of Btase A for first and fiffch graders. Miss Barbara Juster ran all the remaining 
19s Ss. 

Ibe mean chronological and mental ages of the Ss are given in appendix l, and 2. It 
was possible to secure the C. A. s of all Ss except two of the first graders. All C. A.s 
were computed from knowledge of each S*s a^ in years from his last birthday. 

IQs were not aviiliible for first graders; so it was assiuiied 1dt»at their mean M. A.s ap- 
pracimately matched their mean M. A. IQs were, however, available for all but two of the 
normal fifth graders. 

All but nine of the retarded children (l.e., all those from Cleveland and Washington 
schools) were selected from special education classes, for chlldrsn with a tested IQ of 
less than 75 • All retardates used in this experiment scored below the .05 peroentile on 
the Beading Vocabulary Section of the 1957 abort form of the CAT (elementary forms W and Y). 

The IQs given in Table S for both retardates and normals are based upon the hi£^st score 
for each S on individual tests which were either the CIMM, S - B, or the Wechselor-^Bellevue . 
This information was available for only SO of the retarded Ss. 



Prepared by B. Chalniers. 



Appendix 8 

Stibject Characteristics 

Hfth Graders Betardates 



A 


B ’ 


< A 


B 


Ih-Ib) 


10.56 

-T i£) 


10*63 

TT:ti6) 


10.^ 

TS^iS) 


I*Q. 96.87 


104.2^ 


68.^1 


fO.ll 


(W - 16) 


(K - 13 ) 


(R -> 16) 


(R «> 18) 



All gs were attending ItoclmfOOd Elementary Stdiooi In Oakland* fifth graders were 
attendiog the siMsr seWsion and were tested in duly of 19^* Betardates were in 
special classes during the regular session and were tested in June, 1965. 
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I^ctopla^ Stimuli m Beared In Exporlnent 2 



A 



B 
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